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Paulin Barometers and 


Altimeters 


Indicate changes in atmospheric pressure as ac- 
curately as a mercurial barometer. Having no 
instrumental corrections, accurate readings are 
obtained more quickly and conveniently. The 
Paulin System is based upon a zero gauging 
principle. It consists of one or more metal 
diaphragm capsules of the usual form. The 
essential part, however, is a spring which is 
always in tension and which keeps the dia- 
16144 phragm from collapsing. 


To determine the atmospheric pressure the screw is adjusted until the tension 
in the spring exactly counterbalances the atmospheric pressure upon the metal 
diaphragm capsule, the adjustment being indicated on a dial. 


ADVANTAGES: 
1. Great sensitivity. 
2. The Instrument scale is clear and distinct. 


3. The elastic hysteresis and lag are practically eliminated. 


Write for Bulletin No. 426 which gives detailed information and prices. 


EIMER AMEND 


Established 1851, Incorporated 1897 


Headquarters for LABORATORY APPARATUS and CHEMICAL REAGENTS 


We have no agents. To be sure of E.&A. material order direct. 


NEW YORK, N. Y. 
Third Ave., 18th to 19th St. 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. 
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Recent Itemy: 


OLMSTEAD and SImPpson— 


Kirk and ScHMIDI— 


GILHOUSEN— 


OLMSTEAD and BALL— 


PHYSIOLOGY 


Relation of the Liver to Hyperglycemia in 
Frogs. 


The Apparent Dissociation Constants of the 
Amino Acids and Certain Related Substances: 
A Summary of the Data. 


The Use of Vision and of the Antennae in the 


Learning of Crayfish. 


Effect on Tonus and Reflexes of Alcohol ap- 
plied to the Femoral Nerve of the Decerebrate 


Cat. 


All four 25 cents each 


University of California Press 
Berkeley, California 


The Wistar Institute Bibliographical Service 


is of invaluable assistance to 


Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 
The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y.) 
Physiological Zoology (Chicago, Ill.) 


Advance Abstract Sheets 


issued semi-monthly, bearing Authors’ Abstracts without 
bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 
the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 


Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 

Library-catalogue cards, are of value and assistance to Li- 

brarians and Investigators. Subscription, $5.00 per year. 
Abstracts in Book Form 


referred to above, are boon together periodically, with 
Aathoor and Analytical Subject Indices. Price $5.00 per 
volume. 


Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa. 


NORTHROP, JOHN H. Unequal distribution of 


The Journal of General Physiology 


EDITED BY 
JOHN H. NORTHROP 


Contents of Volume 13, No. 1, September 20, 1929: 


W. J. CROZIER W. J. V. OSTERHOUT 


OSTERHOUT, W. J. V., and HARRIS, E. S. 
Note on the nature of the current of injury in 
tissues. 


LILLIE, RALPH S. Resemblances between the 
electromotor variations of rhythmically react- 
ing living and non-living systems. 

HARVEY, E. NEWTON. A preliminary study of 
the reducing intensity of luminous bacteria. CROZIER, W. J., and PINCUS, G. Analysis of 


the geotropic orientation of young rats. I. 


SHOUP, CHARLES 8. The respiration of lumi- 
nous bacteria and the effect of oxygen tension 
upon oxygen consumption. 


THE JOURNAL OF GENERAL PHYSIOLOGY, founded in 1918 by Dr. Jacques Loeb, contains 
practically all the investigations of Dr. Loeb after that time. 
There are, in addition, contributions by many leading physiologists, both in this oowntry and abroad. 


It has now been decided to offer a complete set of the back volumes at half price to new subscribers. 
The first twelve volumes complete may therefore be obtained for $30.00 by new subscribers until De- 


cember 31, 1929. 
SUBSCRIPTION PRICE PER YEAR (ONE VOLUME), $5.00. 


PUBLISHED BIMONTHLY BY 


The Rockefeller Institute for Medical Research 


YORK AVENUE AND 66TH STREET NEW YORK, N. Y. 


CROZIER, W. J., and PINCUS, G. Analysis of 
the geotropic orientation of young rats. II. 
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Dreams Come True 


Since Binocular Microscopes for Low Power, 
Widefield, came into use, Laboratory Workers 
have dreamed of the time when they could 
change objectives without the bother of taking 
one off and putting another on. 


That Dream has now come true 
in the 


UNIVERSAL 
BINOCULAR MICROSCOPES 


Nos. 55 and 56 


EQUIPPED 
WITH 


SPENCER 
MULTIPLE 
NOSE PIECE 


A new, original objective 
changer (Patent applied for) 
which carries three pairs low 
power objectives and which 
revolves like an ordinary triple 
nosepiece. The objectives may 
be removed instantly and others 
substituted. 


The objectives on the nosepiece are dust proof and the worker can easily get to them to clean 
them. 


These microscopes have a very large stage 100 m/mx100 m/m. Objects in the center of a dish 
50 m/m high and 130 m/m in diameter may be brought into the lines of vision. The rack and 
pinion movement together with the adjustability of the arm on the slide permits the focusing 
on very thick objects. The large mirror (62 m/m diameter) is sufficient to illuminate the 
large fields of the lower power objectives. 


NEW :: ORIGINAL :: BETTER> 


SPENCER LENS COMPANY 
SPENCER | MANUFACTURERS SPENCER 
BUFFALO, N. Y. 
Branches: New York, Chicago, San Francisco, Boston, Washington 
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L110 SPECTROMETER 


; 
Design 


‘ I HIGH grade spectrometer of very latest design and the best workmanship, embody- 
ing all conveniences for manipulation, and specially recommended for spectroscopic 
work in physical and technical laboratories where a high degree of accuracy is desired. 


A new and very important feature from the user’s standpoint in the new style spectrometer, is the 
accurate circle graduated on a high precision circular dividing machine, with lines and figures appearing 
white on a black background. The lines are engraved and white filled by our specia! recently developed 
process, rendering them absolutely permanent and by far superior to the old style filler. 

The circle is 150 mm in diameter, accurately graduated to 20 minutes of are and fitted with two 
verniers with graduations in the same plane reading to 30 seconds, and enclosed in a dust-tight housing, 
readings made from outside through suitable window openings by means of magnifiers. The prism table 
is of brass, 90 mm in diameter, fitted with provisions for height and tilt adjustment and rotation inde- 
pendent of the verniers. The prism table and the telescope are fitted with clamping and delicate tan- 
gent screw arrangement. The axis is made of selected steel, accurately ground and polished, assuring 
absolute concentricity. The telescope and collimator are mounted in double cradles of the support 
brackets, fitted with all necessary adjusting screws. The brackets are substantially designed and con- 
structed to avoid any possible flexure. The telescope fitted with a Gauss eyepiece and a new improved 
delicate focusing arrangement giving perfectly smooth motion without shake, is supported on a bracket, 
counter balanced by a weight and relieved by a suitable coil spring permitting free rotation. The ob- 
jectives are achromatic, 30 mm aperture, 250 mm focal length. The slit is adjustable for width with 
jaws of stainless steel 10 mm long, closing by spring action, consequently eliminating possibility of jam- 
ming. 

The whole is supported on a substantial, neatly finished tripod, fitted with the new style 
bakelite head steel leveling J 


Tbe 
GAERTNER SCIENTIFIC CORPORATION 


SUCCESSOR TO WM. GAERTNER & CO. 


1201 Wrightwood Ave. Chicago, Illinois 


Our catalogs listing High Grade Scientific Instruments sert on request 
Representatives for India 
Scientific Instrument Company, Ltd., 1, Johnstonganj, Allahabad, India. 
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STAFF OF THE RESEARCH AND CONTROL LABORATORIES OF ELI LILLY AND COMPANY 


Progress Through Research 


Tue production of pharmaceuticals and biologicals demanded in medical prac- 


tice involves extensive and diversified research, also the strictest scientific control. 


Laboratories adequate to the needed research and control require the services of 
trained men in a wide range of special departments of chemistry, pharmacology, 
botany, physiology, bacteriology, and experimental medicine. 


Research work is carried on all the year in our laboratories at Indianapolis and 
Greenfield, Indiana. During the summer months a branch laboratory is maintained 
at the Marine Biological Laboratories, Woods Hole, Massachusetts. 


Because of long experience in industrial, chemical, and biological research, we are 
prepared to undertake the problems of turning promising scientific discoveries to prac- 
tical medical use and the Lilly Research Staff is in constant codperation with 


| original investigators in universities and clinics. 


ELI LILLY AND COMPANY 


INDIANAPOLITS, U. S. A. 
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New 
Apparatus 


for a vitally interesting experiment 
on the 


VELOCITY 


RELATION OF 


WATER JETS 


A thoroughly quantitative and mathematically 
simple experiment which has an unusually direct 
and obvious practical industrial application. 
The instrument is called the Cenco Impulse Bal- 
ance No. F-1323 and balances against a water jet, 
a torque whose horizontal force component is 
measured to substitute in the formula Fh = Wd. 
The jet velocity is determined by measuring the 
quantity of water collected in a given time and dividing this quantity by the 
measured and calculated area of the accurately reamed delivery nozzle. 


A new and refreshing approach to the second law of motion, and one 
of the many recent developments from the Cenco Physical Laboratories. 


Catalog F-129 discusses these developments in detail. 


CentRAL SCLENTIFIC Company 
LABQRATORY SUPPLIES 


aratus Chemical 
460 E.Ohio St. Chicago USA. 
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RESEARCH and PHOTO- 
LEITZ MICROGRAPHIC 


MICROSCOPE 


Model “AABM-35a” 


For Binocular and Monocular Vision 


Microscope ‘‘AABM-35a’’ with side fine adjustment 
equipped with ball-bearing sliders as guarantee 
against lost motion, graduated drum at fine adjust- 
ment for measuring thickness of specimen within 
0.001 mm; complete illuminating apparatus ‘‘b’’ 
with aplanatic condenser N.A. 1.40 and two iris dia- 
phragms, one mounted to separate car- 
rier for oblique illumination by rack 
and pinion; binocular and monocular 
body tubes; large rotary mechanical 
stage; quadruple nosepiece; apochro- 
matic objectives: 16 mm N.A. 0.30. 
8 mm N.A. 0.65, 4 mm N.A. 0.95 and 
2 mm (Oil Immersion) N.A. 1.32; 
Periplanatic Compensating Oculars: 
6X, 12X and 20X; in mahogany cab- 
inet with lock and key................. $503.00 


10% discount to 
Institutions. 


Leitz Instruments are 
backed and guaranteed 
by nearly one hundred 
years’ experience, by 
unparalleled facilities 
of manufacture and 
by the reputation of 
the largest microscope 
producer of the world, 
These qualifications 
are responsible for the 
adoption of the Leitz 
Microscopes as_ the 


Standard of the 
World 


Any microscope that 
measures up to the 
Leitz Standard merits 
recognition, 


Write for Pamphlet No. 1065 (0) 


60 East Tenth Street E. LEITZ, Inc. New York, N. Y. 


AGENTS: 


Pacific Coast States: SPINDLER & SAUPPE, Washington District: E. LEITZ, Inc., Investment 
Offices at San Francisco and Los Angeles, Calif. Bldg., Washington, D. C. 

Canada: THE J. F. HARTZ CO., Ltd., Toronto 2, Can. Chicago District: E. LEITZ, Inc., Peoples Gas Bldzg., 

Philippine Ids.: BOTICA DE SANTA CRUZ, Manila. Chicago. 


Cuba: ANTIGA & CO., Havana, Cuba, 
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SOME NEW AND CONVENIENT 


STAINING DISHE 


Uf 


9188 


9851 


9188. Staining Dish, McJunkin, designed to hold a single slide of paraffine sections 
and recommended for use in the staining, differentiation, dehydration and 
clearing of sections by the eosin-methylene blue, Giemsa and other methods 
where each slide requires individual attention. In practice it is customary to 
move the slides in the dish or remove them to another dish with the help 
of a straight or curved dissecting needle. Without lid ...........cccsccsesseesenseeneeees $0.50 


9189. Staining Dish, for silver staining. Of glass, 38 mm inside diameter by 20 mm 
deep. For use in neurohistological technique as described by Penfield and 
Cone in Hand Book of Microscopical Technique, edited by Dr. C. E. McClung, 


9201. Staining Dish, Columbia, for Cover Glasses. As designed by Prof. R. H. Bowen 
and used in the Department of Zoology of Columbia University. This dish is 
built on the principle of the well-known Coplin jar for slides and is particu- 
larly convenient for handling cover glasses individually or in groups, in stain- 
ing, differentiating, clearing, dehydrating, ete. With cover, and four grooves 
accommodating from one to eight cover glasses from % to %-inch square. 
See Stain Technology, Vol. NO. 8, $0.50 


9203. Staining Dish, New Model, with non-corrosive metal rack formed by means of 
automatic tools without the use of soldered joints. Metal rack takes 30 slides 
3 x 1 inch, each in individual slot. Complete, with glass dish with loosely 
fitting flat cover which permits stacking...................ccccssscessrscsssssssesessecssesssesenesonsonete $1.00 


9206. Ditto, but with metal rack taking 50 slides, either 3 x 1,3 x 1% ur 3 x 2 inches, 
each in individual slot. Complete with glass dish. ..............cssccsscsreesssesresrsesserees $1.80 


9851. Watch Glass (Columbia Culture Dish), as designed and used in the Zoology De- 
partment of Columbia University since 1902 by Prof. G. N. Calkins and stu- 
dents in isolation cultures of protozoa. Made of a single piece of polished 
plate glass with polished cavity containing about 0.5 ml. The dishes stack 
securely without evaporation and are readily adapted for use under dissecting 
lens, binocular or compound microscope. Contents are easily accessible for 
WORK $0.50 


10% discount in carton containing one dozen , 
2 8 on all above dishes 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 


Cede 
Word 


Ohuzi 


Ohvac 


Oibdo 


Oibor 


Oibvd 


Pehnu 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 


Cable Address, BALANCE, Philadelphia 
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INTERRUPTION OF CENTRAL ASIATIC EXPLORATION 
BY THE AMERICAN MUSEUM OF NATURAL HISTORY 


By Dr. HENRY FAIRFIELD OSBORN 
AMERICAN MUSEUM OF NATURAL HISTORY 


Ir will be a matter of very great regret to all 
members of the American Association for the Ad- 
vancement of Science, and of the allied societies, to 
learn of the enforced interruption by the “Cultural 
Society” of Peking of the explorations by the Amer- 
ican Museum of Natural History in Central Asia. 

Scientists and educators of America have taken a 
very keen interest in the advancement of science in 
China, both indirectly by the establishment of edu- 
cational institutions and directly by scientific sur- 
veys, such as those of Professor Bailey Willis. We 
have also opened all our educational institutions, 
both in pure and applied science, in all parts of the 
country, to students coming from China. We have 
extended to them other facilities and hospitalities, as 


well as financial aid, in many cases. In brief, it has 
been one of the dreams of our ever-hopeful and 
optimistie country to see China realize the full bene- 
fits of the “advancement of science.” 

It is one of the most regrettable incidents of recent 
times that the new Nationalistie spirit in China, in 
which we all rejoice, has been accompanied, and 
partly developed, by a spirit of anti-foreignism. This 
spirit is by no means confined to the political and 
economic sphere, but has also entered the intellectual 
and scientific sphere. The purely scientific and edu- 
cational aims of other countries are misrepresented 
in the Chinese press, and popular opinion is inflamed 
against scientific exploration as hostile to the best 
interests of China. Striking examples of the working 
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of this anti-foreign spirit are seen in the new attitude 
towards scientific work and exploration in all parts 
of China. In order to illustrate what is going on and 
to correct certain misstatements which have appeared 
in the daily press, I have requested Dr. Roy Chapman 
Andrews, leader of the Central Asiatic Expeditions 
of the American Museum of Natural History, to sub- 
mit a statement for the information of readers of 
Science regarding the interruption of the work of 
the Central Asiatic Expedition. 


HEADQUARTERS OF THE CENTRAL ASIATIC EXPEDITION 
OF THE 


AMERICAN Museum oF NatTurAL HIsToRY 


PEKING, CHINA, JULY 22, 1929 


Because of its bearing upon all foreign scientific 
exploration in China, it is desirable that the reasons 
for suspending exploration in Mongolia, during the 
year 1929, by the Central Asiatic Expedition of the 
American Museum of Natural History should be made 
known to the scientific world. 

In 1926 the famous Swedish explorer, Dr. Sven 
Hedin, arrived in Peking and made preparations for 
a great scientific expedition to Inner Mongolia and 
Chinese Turkestan. Just before he was ready to 
depart in the spring of 1927 the “Society for the 
Preservation of Cultural Objects” started a news- 
paper campaign against Dr. Hedin. Although the 
main purpose of the Swedish expedition was meteoro- 
logical investigations it included geologists, archeolo- 
gists, zoologists and other scientists. The Cultural 
Socrety stated that Dr. Hedin intended to rob China 
of priceless treasures, infringe its “sovereign rights,” 
and much more in the same vein. The Cultural 
Society, an entirely unofficial body, made its first 
appearance in a public way at that time; its activities 
had not previously come to the attention of foreign 
residents in Peking. 

By an organized publicity campaign in the Chinese 
press it aroused such opposition to the Swedish 
expedition that the officials were intimidated and did 
not give permission for Dr. Hedin to depart until he 
had made arrangements with the Cultural Society. 
Negotiations dragged over many months. Finally 
Dr. Hedin felt that it was better to accede to the 
Cultural Society than to give up his entire expedition, 
which had been assembled in Peking at great expense 
and then was ready to go into the field. He was 
forced to accept a Chinese codirector, pay the salaries 
and expenses of ten Chinese students to accompany 
him on the expedition and agree to turn over all his 
collections to the Chinese. The Cultural Society 
agreed that they would give him back some of his 
material. 
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The peculiar circumstances which influenced Dr. 
Hedin in agreeing to such unfair conditions made 
future work most difficult for other foreign scientists. 
In the spring of 1928, when the Central Asiatic Ex- 
pedition of the American Museum departed for the 
field, a war was in full progress not far from Peking. 
Marshall Chang Tso-lin, who represented the recog- 
nized government of China at that time, personally 
gave his permission to American Minister John Van 
Antwerp MacMurray for the expedition of 1928 to 
continue its explorations in Mongolia. Unfortunately, 
before the expedition returned to Peking in the 
autumn Chang Tso-lin was dead, his government had 
fallen and the Nationalists of Nanking were in control. 

The Cultural Society, when our caravan arrived in 
Kalgan from Mongolia in August, 1928, carrying 
eighty-five boxes of fossils, telegraphed to the gover- 
nor of the district ordering him to seize our collec- 
tions. Meanwhile the society pursued its course of 
publishing articles in the Chinese press calculated to 
inflame public opinion, which had been so successful 
in the case of Dr. Hedin. We were charged with 
“stealing China’s priceless treasures,” “infringing her 
sovereign rights,” “seeking for oil and minerals,” 
“being spies against the government,” etc., etc. 

Although there is no law in China prohibiting or 
regulating in any way the collecting or exporting of 
fossils, this unofficial body, the Cultural Society, was 
able so to intimidate the officials that our collections 
were held at Kalgan for six weeks, namely, until late 
in September. Before the fossils would be released 
for preparation in Peking we were forced to sign an 
agreement with the Cultural Society stating, among 
other provisions, that in the future we must have 
their permission before carrying on further scientific 
work in China. 

In January, 1929, Assistant Chief Walter Granger 
approached the Cultural Society in regard to the 
1929 expedition which was intended to be the last of 
the series of seven. He was presented with the fol- 
lowing demands which are herewith literally trans- 
lated from the original Chinese by the Chinese secre- 
tary of the American Legation, Peking: 


ARTICLE I 


The Central Asiatic Expedition shall be commissioned 
by the Committee for the Custody of Ancient Objects 
to proceed to Mongolia to conduct explorations, 


ARTICLE II 


That the expedition shall consist of half each of 
Chinese and foreign members shall be taken as the 
fundamental principle in determining the number of 
members of the expedition. From each half of the mem- 
bers one shall be appointed as leader of the expedition. 
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ARTICLE III 


All scientific materials collected, with the exception 
of the vertebrate fossils as provided for by Article IV, 
must be retained in China. 


ARTICLE IV 


(A) All duplicate specimens of vertebrate fossils 
obtained or those which are similar to previous finds 
shall be retained in China. 

(B) As to those which differ from previous finds, but 
which for research must in fact be shipped to the United 
States, their shipment to the United States under the 
following conditions may be considered: 

1. China shall send experts to collaborate whose travel- 
ing expenses for the round trip and all other expenses 
during the period of research shall be borne by the 
Museum of Natural History. 

2. The American Museum of Natural History shall 
afford these experts with facilities for independent 
research. 

3. After the completion of research, these articles in 
their original form must be shipped back to China. 
Those articles which must temporarily be retained in the 
United States for reference shall be clearly marked, when 
exhibited, ‘‘ Deposited by the Society for the Preserva- 
tion of Cultural Objects, Peking, China.’’ In addition, 
two sets of casts shall be made exactly similar to the 
originals and sent to China. 


These demands were so contrary to all precedent 
in China or any other country that at first we refused 
to accept them. However, we were willing to make 
unusual concessions in order to complete our eight 
years of work, by the 1929 field expedition. Even- 
tually we agreed. to all the demands except Article 
IV, A. It is obvious that until the fossils had been 
prepared and studied, under expert scientific direc- 
tion, no one could say what was or what was not a 
“duplicate.” We asked that the collection be allowed 
to go to the American Museum for this purpose, and 
after its preparation and study duplicates would be 
returned to China. The Cultural Society refused to 
agree to this proposal. They insisted that they had 
the final right to determine what fossils were to remain 
in China and what were to be sent to New York. 

At this point negotiations were broken off in Peking 
but were continued in New York and Washington by 
President Henry Fairfield Osborn and Secretary of 
State Henry L. Stimson with the Chinese minister, 
Dr. Chao Chu Wu. Two months of continued nego- 
tiations ended in failure because, when an agreement 
with the Chinese minister was reached, the Cultural 
Society insisted upon the acceptance of its original 
demands, with only minor and unimportant modifica- 
tions. 

It had become obvious that the Cultural Society 
intended to hold, maintain and control the fossil col- 
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lections of the expedition. In all our negotiations 
neither Mr. Granger nor I was able to discover any 
desire on the part of the Cultural Society to cooperate 
in a scientific spirit. 

At the present time the Nanking government is 
discussing certain regulations governing the future 
collections of fossils in China. Press reports fore- 
shadow the regulations. They state that one group 
wishes to keep all fossils in China, allowing only 
photographs to be taken out. The other, and mod- 
erate, group is willing to concede that duplicates may 
be taken away but the type and unique specimens 
must remain in China. 

Laws already are in force prohibiting the shipping 
out of China of any bird skins at all, and of more 
than three specimens of mammals and reptiles of a 
single species for museums. But no laws are enforced 
prohibiting the killing and selling of birds by natives. 
In the market at Peking throughout the year thrushes 
and other song-birds are always on sale for food with 
ordinary game. 

Such an attitude on the part of the Cultural Society 
and of the government of China means that all foreign 
scientific work in the country must cease. -Museums 
can not send expensive expeditions if they are not 
allowed control of their collections. The Chinese 
themselves can not do the work, for they have neither 
adequately trained men nor the money to conduct 
investigations, and will not have for many years. 
Instead of opposing the progress of world science 
they should aid it, for they themselves have much to 
gain by cooperating in a true scientific spirit. 

The American Museum of Natural History has 
already presented freely to China many prepared 
duplicate specimens of its Mongolian and other col- 
lections. It has repeatedly expressed its willingness 
to continue such gifts. It has given the Library of 
the Geological Survey of China scientific publications 
worth many thousands of dollars. President Osborn, 
when he visited Peking in 1923, discussed with the 
premier and cabinet officials plans for a great natural 
history museum in Peking and promised his enthu- 
silastic support. The present paleontological section 
of the Museum of the Geological Survey, Peking, is 
almost entirely filled with exhibits which are Swedish 
or American gifts. 

It is most regrettable that the spirit of cooperation 
which has actuated the Chinese under former govern- 
ments should have suddenly changed with the present 


régime. 
Roy CHAPMAN ANDREWS 


To the above report should be added the statement 
that, through the active interest of the Chinese min- 
ister, Dr. Chao Chu Wu, a graduate of the University 
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of London, and Secretary of State Henry L. Stimson, 
the entire American Museum fossil collection of the 
year 1928 was finally released by the government of 
China and is now on its way to the American Museum, 
after a prolonged and most unfortunate delay since 
August, 1928, when the collection was first detained 
in Kalgan. 

A description of this and the preceding collections 
in vertebrate paleontology will constitute Volume V 
of the publications of the Central Asiatic Expeditions. 
Dr. Andrews has remained in Peking to write Vol- 
ume I, “Narrative of the Expeditions,” which have 
now been in the field since 1921; Volume II, “Geology 
of Mongolia,” by Professors Charles P. Berkey and 
Frederick K. Morris, is in circulation; Volume III, 
on the “Geology of Mongolia,” by Professors Berkey 
and Morris, is now in press; Volume IV will be 


| “Topography of Mongolia,” which will include maps 


by L. B. Roberts, and the volume on “The Permian 
of Mongolia,” by Dr. Amadeus W. Grabau, formerly 
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of Columbia University and now of the Chinese 
Geological Survey, is in press and will soon be ready 
for the printer. 

It does not appear an exaggeration to say that, as 
a result of our exploration and survey of Mongolia, 


the researches in geology, paleontology and zoology 


mark one of the most important scientific advances of 
the twentieth century. The publication of these scien- 
tific researches will be of great educational as well 
as economic importance to China. These discoveries 
have not only aroused interest throughout the entire 
scientific world, but have spread very widely and have 
renewed a healthy popular interest in China and 
Mongolia, to offset the always disturbing and con- 
flicting political news which we receive from these 
countries. 

The interruption of the work of the Central Asiatic 
Expeditions is a misfortune. The permanent suspen- 
sion of this work from any cause would be a calamity 
in the advance of science. 


SCIENCE. II 


By JAN H. HOFMEYR 
PRESIDENT OF THE SOUTH AFRICAN ASSOCIATION 


What then can Africa give to science? In reply 
to that I can do no more than suggest some of the 
lines along which Africa seems to be called upon to 
make a distinctive contribution to science. 

First there are the related fields of astronomy and 
meteorology. To astronomy I shall but make a pass- 
ing reference. This continent of Africa, more espe- 
cially the highlands of its interior plateau, with its 
clear skies and its cloudless nights, offers wonderful 
facilities to the astronomer. As proof of the neces- 
sity of utilizing those facilities, especially with a view 
to the study of the southern heavens, I need but quote 
the words used by Professor Kapteyn on the occasion 
of the 1905 visit: “In all researches bearing on the 
construction of the universe of stars, the investigator 
is hindered by our ignorance of the southern heavens. 
Work is accumulating in the north, which is to a 
great extent useless, until similar work is done in 
the south.” Africa has to its eredit considerable 
achievements in the past in the field of astronomical 
research. The increased equipment now available 
should make it possible to increase greatly the amount 
of systematic work now being done, and to offer im- 
portant contributions to astronomical science. 


But probably of greater importance is the work - 


waiting to be done in meteorology. Few branches 
of science have a more direct effect upon the welfare 
of mankind—that is a lesson which we in South 
Afriea should have learned only too well—but in few 


has less progress been made. And in meteorological 
work Africa is probably the most backward of the 
continents. It is not so long since Dr. Simpson, of 
the London Meteorological Office, declared that, save 
from Egypt, his office received practically no meteoro- 
logical information from the great continent of 
Africa. Moreover, the backwardness of meteorology 
is in large measure due to the intricacy of the prob- 
lems involved, and the necessity of having world- 
wide information made available. The problems of 
meteorology are emphatically not the problems of 
one country or of one region. The South African 
meteorologist must see his problems sub specie Africae 
(the seasonal changes in South Africa depend on the 
northward and southward oscillations of the great at- 
mospheric system overlying the continent as a whole) ; 
and quite apart from what he can learn from the rest 
of Africa, the Antarctic regions have much te teach 
him. But while the development of meteorological 
research throughout Africa is of supreme economic 
importance for Africa, Africa in its turn has its 
contributions to make to other continents. In par- 
ticular, we should not forget the close interrelation 
of the meteorological problems of the lands of the 
southern hemisphere. The central position of Africa 
in relation to those lands gives not only special op- 
portunities but also special responsibilities for mete- 
orological observation and research. For the sake 
both of South Africa and of science in general I 
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would venture to express the hope that this second 
visit of the British Association will give as power- 
ful a stimulus to meteorology as did the first to 
astronomy. 

Next, I would refer to Africa’s potential contribu- 
tions to geological science. Africa is a continent, por- 
tions of which have always had a special interest for 
the geologist because of the great diversity of the geo- 
logical phenomena manifested, and the vast mineral 
wealth which, as its ancient workings so abundantly 
prove, has attracted man’s industry from the very 
earliest times. But in our day the opportunities 
which it offers to the geologist to make contributions 
to the wider problems of science are coming to be 
more fully realized than ever before. Of special in- 
terest in this connection is the light which African 
geology, more especially in the form of the study of 
ancient glacial deposits, can throw on the Wegener 
hypothesis of continental drift. In the past our geol- 
ogists have thought mainly of the correlation of our 
formations with those of Europe. It is time that they 
paid more attention to their possible affiliations with 
those of the continents to east and west of us. If 
geology can establish the hypothesis that Africa is the 
mother continent from which India, Madagascar and 
Australia on the one side and South America on the 
other have been dislodged, it will give a new orienta- 
tion to many branches of scientific activity. For that 
investigation also Africa occupies a central and de- 
terminative position in relation to the other conti- 
nents, such as we have noted to be the case in the 
sphere of meteorology. There are many other geo- 
logical problems on which Africa can probably shed 
much light. There is, for instance, the constitution of 
the earth’s deeper sub-strata, in regard to which, as 
Dr. Wagner has recently pointed out, the study of the 
voleanie Kimberlite pipes, so numerous throughout 
Africa south of the equator, and of the xenoliths they 
contain, including the determination of their radium 
and thorium contents, may be of the greatest signifi- 
cance. There is the possibility that the exploitation 
of Africa’s great wealth in potentially fossil-bearing 
rocks of presumably pre-Cambrian age will yet yield 
us remains of living beings more primitive than any 
yet discovered; there are the great opportunities of 
study which the African deserts offer in the field of 
desert geology and morphology, and there is the as- 
sistance which African geology has rendered to ver- 
tebrate and plant paleontology, and can render to 
African anthropology in the investigation of this 
great museum of human remains and relics which we 
call the continent of Africa. 


I pass on to medical science. I have referred al- 


ready to the contributions to the study of the prob- 
lems of industrial medicine and hygiene which the 
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special circumstances of the South African gold-min- 
ing industry have made possible. Those contributions 
have, we may well hope, but prepared the way for 
advances of a revolutionary character in the early de- 
tection, prevention and treatment of all forms of 
respiratory disease. But even greater are the oppor- 
tunities which the continent of Africa offers for the 
study of tropical diseases, of which it may well be de- 
scribed as the homeland. In Africa there have been 
and necessarily must be studied the problems con- 
nected with malaria, blackwater fever, sleeping sick- 
ness, yellow fever and many other scourges of civili- 
zation, and from Africa there may well come hope 
and healing for mankind. There are other problems 
of medical science for the study of which Africa is 
uniquely fitted. There are the physiological questions, 
important also from the political point of view, which 
bear on the fitness of the white races to maintain a 
healthy existence in tropical surroundings, at high 
altitudes and in excessive sunlight. For these investi- 
gations the diversity of conditions prevailing in the 
various regions of the African continent make ii a 
magnificent natural laboratory. There is the elucida- 
tion of the factors which account for the varying sus- 
ceptibility of white and colored races to acute infec- 
tious diseases, tuberculosis and certain types of malig- 
nant disease, together with the light which such eluci- 
dation may throw on the physical and chemical com- 
position of the human body. Lastly, I would mention 
the exploration of that most interesting borderland 
between psychiatry and psychological science by an 
analysis of the mentality of the diverse African peo- 
ples. That investigation has an important bearing 
not only on the limitations and capacities of racial 
intelligence, but also on the methods which the ruling 
races in Africa should follow in seeking to discharge 
their obligations towards their uncivilized and unen- 
lightened fellow-Africans. 

Closely linked with medical science is the study of 
animal biology. In some instances the problems of 
the two branches of science are to be approached 
along parallel lines; in others, biological investiga- 
tions are fundamental to the growth of medical sci- 
ence; of no less significance is that unity which there 
is in nature, making it possible for the truths of ani- 
mal biology to be translated into facts concerning 
mankind. In the African continent there is no lack 
of opportunity to advance science by physiological 
inquiries into animal structure, by the isolation of the 
parasites of human and animal diseases and by the 
tracing of the life histories more especially of the 
minuter forms of animal life. “Nowadays,” in the 
words of Professor J. A. Thomson, “the serpent that 
bites man’s heel is in nine cases out of ten micro- 
scopic.” But scarcely less important are the exten- 
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sive facilities which Africa still offers for the study of 
the habits and behavior of the larger mammals. The 
naturalistic study of these animals, not as stuffed mu- 
seum species, but in the laboratories of their native 
environment, has received all too scanty attention 
from the scientist, and this is a reproach which Afri- 
can science, with its rich dowry of mammal and pri- 
mate material, may confidently be expected to remove. 
Nor will this study of animal behavior, especially of 
those animals which approach nearest to the human 
type, be without its bearings on our investigations of 
the workings of the-human mind. If in this hasty 
survey I may take time to mention one more point 
within this field, I would refer to the results which 
await the intensified activity of the marine biologist 
and the oceanographer in the as yet all but virgin ter- 
ritory of the African coast-line. This association of 
ours has long dreamed of an African marine biolog- 
ical station as broad in its conception and comparably 
as useful from the wider scientific and the more nar- 
rowly economic points of view as those of Plymouth 
or Naples or Woods Hole, and withal a rallying point 
for the naturalist, the zoologist, the botanist, the 
geographer, the anatomist, the physiologist—indeed 
for all those workers whose diverse problems meet at 
the margin of the sea. 

From animal biology we pass by an easy transition 
to anthropology, the study of man himself. And here 
Afriea seems full of splendid promise of discovery 
that may verify Darwin’s belief in the probability 
that somewhere in this land-mass was the scene of 
nature’s greatest creative effort. It would seem to be 
not without significance that Africa possesses in the 
chimpanzee and the gorilla those primate types which 
approach most nearly the form and structure of prim- 
itive man. To that must be added that in the Bush- 
‘man, Pygmy and negroid races Africa has at least two 
and possibly three early human stocks which are char- 
acteristically her own and belong to no other conti- 
nent. No less striking is the fact that in Gibraltar, 
in Malta and in Palestine, that is, at each and every 
one of the three portals into Africa from Europe and 
Asia in Pleistocene times, there have been discovered 
evidences of the presence of Neanderthal man. In 
Africa itself there was found at Broken Hill some 
nine years ago a skull with the most primitive or 
bestial facial form yet seen, and so closely akin to the 
Neanderthal stock as to establish firmly the expecta- 
tion of finding further compelling evidence of a long- 
continued Neanderthaloid occupation of the African 
continent. The discovery at Taungs, on the one hand, 
which reaches out towards the unknown past, and the 
finds at Boskop and in the Tsitsikama, on the other, 
which assist in linking up the period of Rhodesian 
man with the coming of the Bushfolk, open up to us, 
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in conjunction with the aforementioned facts, a vista 
of anthropological continuity in Africa such as no 
other continent can offer. The recent investigations 
in the Great Rift Valley, near Elementeita in Kenya, 
and the fossil discoveries on the Springbok Flats, 
north of Pretoria, have again fixed the attention of 
the anthropologist on Africa. 

Nor are the data presently available restricted to 
these discoveries. The efforts of archeologists and 
the application of improved scientific methods in ex- 
eavation are giving us stratigraphical evidence of the 
succession of stone cultures which is of the utmost 
importance. I have already mentioned the assistance 
which geology can render in this work, but there is 
needed also the cooperation of those who labor in the 
converging fields of anatomy, archeology, paleontol- 
ogy and comparative zoology. That cooperation has 
already commenced. In the investigation of the Vaal 
River gravels it has yielded important results, and we 
may look forward to its.continuance and expansion in 
the years that lie ahead. Of the importance of Afri- 
ean anthropology for the understanding of that of 
Europe there can be no question. Work of im- 
portance has already been done in the study of the 
relations between Paleolithic art in Europe and Paleo- 
lithic art in Africa. The significance of these com- 
parisons is but emblematic of the importance of simi- 
lar investigations in regard to stone cultures, rock 
engravings, ancient mining, stone circles and ancient 
ruins, methods of primitive mining and agriculture, 
tribal organization, laws and customs—indeed the 
whole range of the hitherto unexplained or partially 
explained phenomena of living and extinct cultures. 
There is no lack of avenues which the student of Afri- 
ean anthropology may follow in the hope of finding 
at the end of them results of supreme value for sci- 
ence in general. 

I would speak next of the vast field, as yet almost 
uncharted, of phonological and philological study. 
Here in Africa we have great opportunities for the 
examination of linguistic problems, and some of them 
have bearings which extend far beyond the limits of 
Africa. One thinks first of the opportunities which 
Africa offers for investigating the results of the trans- 
plantation of languages, which have a long history of 
cultural development behind them, to regions inhab- 
ited by primitive peoples. Here there are two sets of 
phenomena, each with its own special interest. On 
the one hand we have the modification of the lan- 
guages of those European peoples who have estab- 
lished themselves in Africa as permanent settled 
communities, under pressure of the new linguistic in- 
fluences into contact with which they have been 
brought. Of these phenomena the study of Afrikaans 
offers perhaps the best examples to be found in the 
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whole field of linguistics—its importance for the stu- 
dent of comparative philology is very far from being 
adequately appreciated. On the other hand we have 
those cases where European languages have come to 
Africa as the languages not of settled communities, 
but of officials and others like them who are but tem- 
porarily domiciled in this continent, and leave no 
descendants behind them to carry on the process of 
evolution of distinctive forms of speech. Here the 
phenomena which are of interest to the student of lin- 
_ guisties are to be found in the wealth of deformation 
and adaptation which the native populations have in- 
troduced in their endeavors to speak the European 
languages of their rulers. Work such as has been 
done by Schuchardt in Negro-Portuguese and Negro- 
French opens up a wide area of most attractive inves- 
tigation. 

But the most important task in the field of African 
linguisties is the actual recording of the native lan- 
guages of Africa, our backwardness in respect of 
which is a reproach to science. Such study is, of 
course, important in relation to Africa itself, but of 
even greater significance for my present purpose is 
its bearing on scientific problems of wider scope. In 
that connection I would suggest two points. We are 
still only at the beginning of the study of Compara- 
tive Bantu. That in due course should lead to a 
knowledge of Ur-Bantu. Such a study and such a 
knowledge will necessarily be of importance to the 
comparative philologist, both because of the light shed 
by the study of one group of languages on the study 
of other groups, and also because it opens the way to 
the investigation of the relationship of Bantu to the 
other African tongues, and its place in the general 
scheme of the languages of the world. But of even 
greater interest is the study of African languages as 
throwing light on the inter-penetrations and interac- 
tions of primitive peoples. Language is a function of 
social relationship, and its study is therefore of great 
value for ethnological and historical investigations. 
May I give one instance of what I have in mind? 
Two millennia back southwest Arabia was the seat of 
the powerful commercial civilizations of the Mineans, 
the Sabeans and the Himyarites, radiating eastwards 
to India and southwestwards to Africa. The extent 
of their relationship with Africa it has hitherto been 
most difficult to trace, but linguistic evidence may 
prove to be of great value. Professor Maingard has 
pointed out to me that the Makaranga who live near 
Zimbabwe call water “Bahri,” a word closely related 
in form to “Bahr,” the “sea” of the Arabs, although 
the Makaranga themselves are not a sea-board peo- 
ple, and that “Shava” is their word for “to sell or 
barter,” while to the Himyarites “Saba” meant to 
travel for a commercial purpose.” Not less suggestive 
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is the study of place-names, and while I do not sug- 
gest that I have evidence on which any conclusion can 
be based, I do contend that these investigations may 
prove to be of a most fruitful character. It wou!d be 
interesting indeed to see what evidence linguistics can 
bring in respect of the relationship of South Africa 
with Madagascar, and also with Polynesia through 
Madagascar, where the tribe once dominant politi- 
caily, the ecopper-colored Hova, are ethnologically and 
linguistically Melanesians amid the darker-hued Saka- 
lavas and other negroid tribes. It may even be that 
such studies will conjure up to our minds pictures of 
great migratory movements with Arab dhows and 
South Sea praos cleaving the waters of the Indian 
Ocean. Only last year a canoe constructed of wood 
native to southeastern Asia was found in Algoa Bay. 

And, finally, in this survey of what Africa can give 
to science, I would refer, with the utmost brevity per- 
foree, to Africa as a field favored as is no other for 
the study of all those complicated problems which 
arise from the contact of races of different colors and 
at diverse stages of civilization. Of those problems, 
ranging from the investigations of the biological fac- 
tors involved in the conception of race to the practical 
problems of the administration of backward peoples 
I need not speak. They have come to be part almost 
of the every-day thinking of most civilized men. 
What I would emphasize is that in Africa, as nowhere 
else, the factors which constitute these problems can 
be studied both in isolation and in varying degrees of 
complexity of interrelationship, that in Africa we 
have a great laboratory in which to-day there are 
going on before our eyes experiments which put to the 
test diverse social and political theories as to the rela- 
tions between white and colored races, that in Africa 
there are racial problems which demand solution, and 
the solution of which will affect or determine the han- 
dling of similar problems throughout the world. We 
hear men speak of the clash of color, and are some- 
times told that Africa is the strategie point in that 
struggle. I think of it rather as the continent which. 
offers the richest opportunities to those who would 
investigate racial problems in the true spirit of sci- 
ence, and so discover the solutions which may yet 
enable that clash to be averted and the threat which 
it implies to our civilization to be dispelled. 

I have sought—briefly and all too inadequately—to 
indicate some of the lines along which Africa seems 
to be able to make a distinctive contribution to sci- 
ence. It remains for me, yet more briefly, to speak of 
Africa’s challenge to science, and to seek to answer 
the question, What can science give to Africa? I 
shall not stop to emphasize the point that the great- 
ness of Africa’s potential contributions to science, the 
key which perhaps she holds to the riddle of human 
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- origins, the intriguing vistas opened up in the study 
of her relationship with South America and Austra- 
lasia with its suggestion of past continental continu- 
ity, that all these and more constitute a challenge to 
science to actualize those potentialities. Let me seek 
rather to define the twofold challenge of Africa in an- 
other way. Firstly, Africa defies science to unravel 
her past. Throughout history she has ever been the 
continent of mystery. She was so to that pioneer of 
geographers, Herodotus, to whom nothing that was 
told him about Africa was so improbable that he de- 
clined to give it credence. She was so to the Romans, 
who regarded Africa as the natural home and source 
of what was strange and novel and unaccustomed. 
She was so to the navigators who did so much to 
break down the barrier wal! between the Middle Ages 
and the Modern World. And though in our day the 
geographical mysteries of Africa have in large mea- 
sure been solved, the work of the prober of her scien- 
tifie secrets is only beginning. Then, secondly, Africa 
chalienges science to define, to determine and to guide 
her future. If the great resources of this vast, unde- 
veloped continent are to be made available for hu- 
munity in our own and the succeeding generations, 
science must make it possible for the man of Euro- 
pean race to undertake that work of development by 
showing him how to protect himself, his stock and his 
crops against disease, by enabling him to conserve and 
utilize to the greatest extent the soils, the vegetation 
and the water supplies of the continent, by bringing 
to bear the resources of modern engineering on the 
exploitation of its wealth and not least by determin- 
ing the lines along which white and colored races can 
best live together in harmony and to their common 
advantage. 

. That is the challenge of Africa to civilization and 
to seience. It is not now thrown out for the first 
time; it is not the first time that it will have been 
taken up. It is in Africa that the Greco-Roman 
civilization won some of its most glorious triumphs, 
in Africa that the spade of the archeologist has in our 
day, by uncovering great Roman towns with noble 
publie buildings and efficient irrigation systems, pro- 
vided impressive evidence of the magnitude of the 
achievement of Roman imperialism. But Rome failed 
to eonquer Africa for civilization, and left the chal- 
lenge to those who were to follow after. She failed 
chiefly for two reasons: the might of African bar- 
barism and the defiant resistance of African nature. 
We in our day, confronted by the same challenge, still 
have the same enemies, hitherto victorious, to contend 
against. But we meet them with the advantage of 


having resources at our disposal which our Roman 
predecessors lacked. It is to use those resources effec- 
tively that Africa challenges science. 
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In dealing with African barbarism we have wea- 
pons such as Rome could never dream of, and not the 
least valuable are those provided by the scientific in- 
vestigation of the native peoples of Africa. The way 
to the solution of the problems presented by African 
barbarism is to be sought in an understanding of the 
character and mentality of primitive peoples, in the 
exploration of those regions in their social life where 
are to be found the factors that determine their reac- 
tion to diverse methods of administration. The study 
of African languages and of African anthropology is 
therefore fundamental to the development of the con- 
tinent. For that work Africa possesses special ad- 
vantages, and one can but hope that the facilities now 
being built up in our South African universities will 
be recognized in Britain and elsewhere, and become 
an important factor in the response of science to the 
challenge of Africa. 

Not less formidable is the conquest of African na- 
ture, for the achievement of which also we in our day 
are far better placed than were the Romans. It is 
modern science which gives us that advantage. Three 
great tasks confront science in the conquest of Afri- 
ean nature. First, science must make Africa safe for 
the white man to live in. I have spoken of the oppor- 
tunities which Africa offers for the study of tropical 
diseases as likely to yield results of significance for 
science in general. But primarily will those results 
be of significance for the development of Africa? 
This part of the challenge of Africa is not lightly to 
be taken up. Africa has taken heavy toll of science. 
The recent deaths in Nigeria of Stokes, Young and 
Noguchi, worthy followers in the tradition of Lazear 
and Myers, are a reaffirmation of the gravity and in- 
sistence of that challenge. The importance for the 
eause of civilization of a successful response to that 
challenge can not be illustrated better than by the 
story of the construction of the Panama Canal. De 
Lesseps attempted the task and failed. For every 
cubic yard of earth excavated by him a human life 
was sacrificed to yellow fever or malaria. It was the 
successful attack some twenty years later on the 
Ceath-dealing mosquito under the direction of Gen- 
eral Gorgas that made possible the completion of one 
of the most important engineering enterprises of mod- 
ern times. 

Secondly, science must combat the foes which have 
to be contended with in the development of African 
agriculture. Africa is prodigal indeed in the produc- 
tion of insect and other foes to cattle and to crops. 
Science is already making an effective response to this 
part of the challenge. But there is much that remains 
to be done. And we shall be none the worse for the 
timely realization by the politician and the adminis- 
trator of the contributions which science can make. 
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All too often in the past settlement schemes have been 
undertaken and ended in disaster in areas unhealthy 
to man, beast or crops, when, if the scientist had first 
been called in, precautions might have been taken 
which would have averted the calamity. 

Finally, science must harness the great resources of 
Africa. And here there are suggested to us all the 
varied contributions which the engineer can make in 
the work of development. Has not the Institution of 
Civil Engineers defined the ideal underlying all engi- 
neering activity as “the art of directing the great 
sources of power in nature for the use and conveni- 
ence of man”? Africa offers abundance of opportu- 
nities for the realization of that ideal. It is not by 
working in isolation that the engineer will realize it, 
but rather by cooperation with his colleagues in other 
branches of science, and by the correlation and coor- 
dination of the essential data which they must do so 
much to provide. First in the order of engineering 
development come the civil and mining engineers. 
Their tasks are the provision of facilities for commu- 
nication, for health, for the conservation of agricul- 
tural assets, for the production of raw material and 
for the development of mineral resources. In their 
train there follow, with the advent of industrial activ- 
ity, the mechanical and electrical engineers. Their 
tasks are to make the fullest use of the revolution in 
ideas of transport, including transport by air, which 
have resulted from the perfecting of the internal com- 
bustion engine, and to secure the maximum advantage 
possible from cheap production and efficient distribu- 
tion of electrical, power. The day must come, to give 
a concrete instance, when the Victoria Falls, with 
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their immense water resources, will mean much more 
for Africa than Niagara to-day means for America. 
Later still there will be called in the services of the 
chemical engineer, ever engaged in problems of re- 
search to ascertain the most advantageous processes 
of converting raw materials into manufactured ar- 
ticles. In all these tasks it is the South African 
engineer who has, under the conditions of an unde- 
veloped land, built up a technique and practice suit- 
able to African requirements and showing promise of 
wider applicability, that we may well expect to assume 
a position of leadership and of inspiration. These 
are some of the ways in which science can respond to 
the challenge of Africa. 

The picture which I set out to portray I have now 
completed. I have tried to suggest something of the 
magnitude of the rewards which Africa has in store 
for the scientist who has the enterprise to adventure 
and the vision to see. I have sought also to be the 
medium of the challenge presented to science by 
Africa’s opportunities and needs. It is a vast canvas 
on which I have had to work. On it I have drawn 
but a few sketchy outlines. Yet I hope that the vision 
stands out clear. I hope that I have said enough to 
convey the power of its inspiration. Not least do I 
hope that you, our visitors, will play a great part, in 
the time that you will spend with us, in filling in some 
of the details of the picture, and in quickening and 
vitalizing its message for the scientists of South 
Africa. It is to them chiefly that it makes its appeal. 
The development of science in Africa, of Africa by 
science, that is the promised land that beckons them. 
I believe that they will not be disobedient to the vision. 


OBITUARY 


JOHN MERLE COULTER! 


Dr. JoHN MeErLE CouLTer was born at Ningpo, 
China, November 20, 1851. His parents were mis- 
sionaries sent by the Presbyterian church to work in 
China, the family being left fatherless through death 
in 1853. John M. Coulter and his brother, Stanley, 
in the care of their mother, returned to southern In- 
diana, where their boyhood days were spent. His 
college education was secured at Hanover College, 
from which he was graduated with the A.B. degree 
in 1870 and from which he received his master’s 
degree in 1873. The degree of doctor of philosophy 
was conferred on Dr. Coulter by the University of 
Indiana in 1882, and the degree of doctor of laws was 
conferred by the same institution in 1920. 


1At the fifth New York meeting of the American 
Association for the Advancement of Science the council 
named a special committee to prepare a statement for 
the association in memory of the late Professor John 
M. Coulter. The committee’s statement is presented 
herewith. 


After a period of secondary-school teaching at 
Logansport, Indiana, Dr. Coulter became professor 
of natural sciences at Hanover College, where he 
taught from 1874 to 1879. He then went to Wabash 
College, where he was professor of biology from 
1879 to 1891. Then he continued his particular in- 
terest in botany as professor of botany in the Uni- 
versity of Indiana, where he was also president from 
1891 to 1893. He was president of Lake Forest 
University from 1893 to 1896. With the establish- 
ment of the department of botany of the University 
of Chicago, Dr. Coulter became a part-time teacher 
in that department and he soon resigned the presi- 
dency of Lake Forest University, becoming head of 
the department of botany of the University of Chi- 
cago, where he remained from 1896 to 1925. When 
William Boyce Thompson became interested in estab- 
lishing an institution for plant research he consulted 
Dr. Coulter, amongst others, and finally asked him 
to become adviser in the organization of the Boyce 
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Thompson Institute for Plant Research. Dr. Coulter 
responded favorably and he continued in that capacity 
until his death in Yonkers, New York, on December 
23, 1928. 

Probably the most important single stimulus to 
Dr. Coulter’s earlier botanical work came as the result 
of his membership in the Hayden Survey of the 
Western Territories in 1872. He was made a member 
of that survey as assistant -geologist, but it soon 
became evident that his interest in plant life was of 
even greater importance than his interest in geology. 
Soon after the beginning of the work he was ap- 
pointed official botanist in the Hayden Survey Expe- 
dition. In a talk to graduate students Dr. Coulter 
once explained how he came to be appointed as 
botanist. He said that after most of the day’s work 
was done and while some of the other members of the 
party were sitting around the camp engaged in activi- 
ties which did not particularly interest him, he went 
“plant scouting and collecting” and soon had acquired 
a large collection of plants which were then new to 
botanical records, During the preparation of his 
report of the Hayden Expedition, he consulted Pro- 
fessor Asa Gray, with whom he later continued his 
botanical studies. During his life he often referred 
to the very great influence Asa Gray had on his work, 
and undoubtedly that relationship was an important 
factor in the systematic work to which Dr. Coulter’s 
earlier efforts were directed. 

While teaching at Hanover College in 1875, Dr. 
Coulter started the publication of a small pamphlet 
which was the beginning of the Botanical Gazette. 
There was not a large demand for this publication 
at that time but the publication itself helped to create 
the demand which made possible the present maga- 
zine, Which is known wherever students are interested 
in botanical science. The earlier years of the maga- 
zine, like Dr. Coulter’s own interests, were primarily 
taxonomic. Then, toward the close of the nineteenth 
century, when morphology began to be more funda- 
mentally organized, the Gazette changed accordingly 
and helped to develop the change in attitude. In a 
similar way physiology and ecology, as emphasis has 
changed, have found their place in the changing 
attitude of the magazine. The progressive spirit of 
Dr. Coulter and the other editors with whom he asso- 
ciated himself is well illustrated in the comprehensive 
and inclusive representation of botanical science in 
its own changing periods. The publication of the 
Gazette was always at great sacrifice of time and 
effort on the part of Dr. Coulter and in its early 
years it often included financial sacrifice as well. 

Some of Dr. Coulter’s most important publications 


are mentioned below: 
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1885 ‘Manual of the Botany of the Rocky Moun- 
tain Region.’? 
1893 ‘‘Manual of Texan Botany.’’ 


1894-1896 ‘‘Preliminary Revision of North American 
Species of Echinocactus, Cereus and 


Opuntia. ’’ 

1900 ‘*Monograph of North American Umbellif- 

erae.’’ 

1901 ‘‘Plant Relations,’’ an elementary text-book. 

1903 ‘Morphology of Angiosperms.’’ 

1904 ‘¢Plant Structures,’’ an elementary text-book. 

1904 ‘*Plant Studies,’’ an elementary text-book. 

1906 ‘*A Text-book of Botany,’’ an elementary 
text-book. 

1909 ‘‘New Manual of Botany of the Central 
Rocky Mountains.’’ 

1910 ‘Morphology of Gymnosperms,’’ in collabo- 
ration with others. 

1910 ‘*Text-book of Botany,’’ a general college 
text-book, in collaboration with others. 

1914 ‘¢Fundamentals of Plant Breeding,’’ in col- 
laboration with others. 

1914 ‘‘The Evolution of Sex in Plants,’’ in col- 
laboration with others. 

1916 ‘¢Evolution, Heredity and Eugenics,’’ in col- 
laboration with others. 

1918 ‘*Plant Genetics,’’? in collaboration with 
others. 


Dr. Coulter became a member of the American 
Association for the Advancement of Science in 1883 
and was elected a fellow in 1884. He served as gen- 
eral secretary of the association for the annual meet- 
ing held in Denver, in August, 1901, in place of Dr. 
William Hallock, who had been elected general secre- 
tary but was not able to be present. Dr. Coulter was 
elected president of the American Association in 1918 
and presided at the third Baltimore meeting, in 
December of that year. He gave his retiring presi- 
dential address, on “The Evolution of Botanical 
Research,” at the third St. Louis meeting in Decem- 
ber, 1919. He served on many important special 
committees of the association during his long and 
useful period of membership. His membership and 
guiding influence have also been appreciated in many 
other organizations of national scope, notably the 
Botanical Society of America, the American Associa- 
tion of University Professors, the National Academy 
of Science, and religious organizations such as the 
Presbyterian church, in which he was an active mem- 
ber throughout his life. 

Notwithstanding the scientific achievements and 
guiding judgment in national affairs which were so 
conspicuous in Dr. Coulter’s life, it is probable that 
his greatest influence was through his teaching of 
general students and in his guidance of his special 
research students in botany. His lecture room was 
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always an engaging place for the listener. Many 
students enrolled for whatever course Dr. Coulter 
presented and did so in many cases more because 
Dr. Coulter gave the course than because of the sub- 
ject. His readiness in use of his extensive and accu- 
rate vocabulary and fine phrases enabled him to make 
difficult matters clear even to those who did not have 
adequate personal experience on which to base inter- 
pretations. To him it was a matter of the greatest 
importance that speech should be appropriately or- 
ganized to convey ideas. Vague and “wobbly” state- 
ments were not common with him, but clean-cut and 
picturesque elucidation appeared whenever he spoke. 
This characteristic gave him one of his most impor- 
tant powers to assist the many graduate students 
who worked in the department of which he was the 
guiding spirit. Many articles published by his stu- 
dents are far better than they could have been without 
his help, and many are in print which could scarcely 
have appeared without his criticism. 

At a testimonial of appreciation a volume was 
presented to Dr. Coulter on the occasion of his sev- 
entieth birthday by those who had received their 
doctor’s degrees under his supervision. The volume 
consisted of the bibliographies of publications by 
these students. 

More than two hundred of Dr. Coulier’s students 
have contributed to the endowment of the John M. 
Coulter research fellowship which was established 
before Dr. Coulter’s death and is administered by the 
department of botany of the University of Chicago. 
In addition to this testimonial and through the efforts 
of a committee organized by admiring friends who 
were not Dr. Coulter’s students, testimonials of ap- 
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preciation had been provided and were to have been 
presented to Dr. Coulter at the last New York meet- 
ing of the American Association. Though he had 
been advised of this forthcoming additional expression 
of admiration and affection from his colleagues, his 
death, on December 23, 1928, made it necessary for 
the testimonials to be presented to other members of 
his family. 

Statements regarding the life and work of Dr. 
John M. Coulter appear in Science for February 15, 
1929, in the Botanical Gazette for March, 1929, and in 
the University of Chicago Magazine for March, 1929. 

Otis W. CALDWELL 
Henry C. 
WILLIAM CROCKER 
L. R. JoNEs 

R. A. Harper. 


RECENT DEATHS 

Dr. CHARLES WILLIAMSON RICHARDSON, professor 
emeritus of laryngology and otology of George Wash- 
ington University, and a member of the board of 
trustees of the American Medical Association, died on 
August 25 at the age of sixty-eight years. 

Proressor W. H. research chemist, 
Waynflete professor of chemistry at the University 
of Oxford since 1912, and fellow of Magdalen Col- 
lege, died on September 17 at the age of fifty-nine 
years. Before going to Oxford Professor Perkin had 
been for twenty years professor of chemistry at Vic- 
toria University, Manchester. 

THE death is announced of Dr. Wilhelm Brandt, 
professor of botany and pharmacognosy at the Uni- 
versity of Frankfort. 


SCIENTIFIC EVENTS 


RECENT ADDITIONS TO THE SOUTH 
KENSINGTON MUSEUM 

AccorpinG to the London Times a large number of 
important objects have been added, during the past 
six months, to the collections of the Science Museum, 
South Kensington. In the entrance hall there was 
until recently a copy of the locomotive Rocket of 
1829, constructed for Mr. Henry Ford by Messrs. R. 
Stephenson and Co., for his museum at Detroit. This 
has now been withdrawn for shipment to America. 
At the foot of the main staircase the rotation of the 
earth will shortly be demonstrated by a pendulum, 
suspended from the roof of the museum, as in Fou- 
cault’s experiment. In the collection illustrating 
radio-telegraphy accurate copies of the original ap- 
paratus used by Hertz, including the oscillators, res- 
onators, prisms and reflectors with which he demon- 
strated the essential optical properties of electro- 


magnetic waves, are now exhibited. Together with 
the original apparatus of Sir Oliver Lodge, Signor 
Marconi and Sir Ambrose Fleming, these copies of 
Hertz’s apparatus form a part of a collection de- 
signed to illustrate the growth of radio communication 
from its earliest beginnings up to the present day. 
On the first floor in the collection of early sailing 
ships a model of an Elizabethan galleon is on exhibi- 
tion. This has been constructed in the museum from 
data which were collected by Samuel Pepys and which 
are now preserved in the Pepysian Library at Magda- 
lene College, Cambridge. The mast and rigging will 
be added in the autumn. On this floor in the old 
buildings glass technology is now much more ade- 
quately represented; models of glass furnaces of the 


twelfth and ‘sixteenth centuries, specimens showing 


stages in manufacture of optical glass, and many 
other products of the industry are represented. Ad- 
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ditions of early British ploughs have been made to the 
collection of agricultural instruments. 

On the second floor an Egyptian astronomical in- 
strument dating from about 600 B. C. for determining 
the hours of the night has been added to the time 
measurement collection. In the astronomical gallery 
on the third floor a series of illuminated transparen- 
cies is being arranged to show selected photographs 
of the sun and moon, nebulae, star clusters, comets 
and of solar eclipses. The collection illustrating 
photography has been arranged in a gallery on the 
same floor, where a series illustrates the development 
of photography from the earliest years down to the 
present day. A group of objects shows the evolution 
of the home cinematograph. 


THE NEW YORK SKIN AND CANCER 
HOSPITAL 
WHILE announcing the decision of the Board of the 
New York Skin and Cancer Hospital to sponsor a 
public appeal for $5,000,000, with which to improve 
and enlarge the institution, Dr. Ancell H. Ball, presi- 
dent of the hospital, reports the purchase of the 
grounds and buildings of its neighbor, the Lying-In 
Hospital, at Seventeenth Street and Stuyvesant Park, 
as a part of a program of expansion and increased 
facilities. | 
The purchase was made possible by the decision of 
the Lying-In Hospital to merge with the New York 
Hospital and remove to the medical center to be 
established on the upper East River. The institution 
resulting from the merger is the New York Hospital- 
Cornell Medical College Association. The changes an- 
nounced are scheduled to be made sometime in 1931. 
Mr. Ball made public the following statement: 


For a number of years the New York Skin and Cancer 
Hospital, the oldest institution of its kind in the country, 
and the second oldest of its kind in the world, has been 
seriously hampered in every department of its work, par- 
ticularly by lack of clinical space for its steadily increas- 
ing volume of service to the poor and by inadequate 
laboratory facilities for its activities in cancer research. 
In 1928 alone, 150,000 treatments were given in our Out- 
Patient Cancer and Skin Clinics, or 44 per cent. of the 
total number of visits to the nine largest skin clinics in 
greater New York. 

During the last twenty years the hospital has been 
obliged to annex eight brick dwellings and two store prop- 
erties to serve as auxiliary buildings. The majority of 


these are linked by a series of dark and tortuous passages 
which create a serious fire hazard. The general physical 
plan of the institution, as it is constituted at present, con- 
fronts us with every conceivable kind of problem with re- 
gard to lighting, ventilation and sanitation. 

Our staff has labored valiantly, both in the clinical and 
the laboratory departments, but there is a limit to what 
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can be accomplished in the face of such physical handi- 
caps. The institution, which has more than demonstrated 
its effectiveness as a front line unit of attack in the war- 
fare of science upon humanity’s greatest scourge, deserves 
and must be given the very best of accommodations and 
facilities. 

A considerable sum will have to be spent for improve- 
ments and additional new equipment. However, when the 
necessary renovating work is done, our bed capacity will 
have increased from 92 to 300, we shall have one operat- 
ing amphitheater and four operating rooms of modern de- 
sign as against the single operating suite now in use, and 
there will be sufficient space and excellent ventilation and 
lighting under one roof for the clinics and research lab- 
oratories which are now so inconveniently and unscien- 
tifically distributed throughout the neighborhood. 


The needs of the hospital to be presented to the 
public are as follows: 


Purchase and remodeling of Lying-In Hospital 


property $1,750,000 
Furnishings and new equipment 500,000 
Radium and Emanation Plant 290,000 
Research 1,000,000 | 
Charity Endowment 1,200,000 
Maintenance: 
1929 $ 60,000 
1930 100,000 
1931 100,000 
260,000 
Campaign objective $5,000,000 


THE POPULARIZATION OF CHEMISTRY 


An endowed program, utilizing the women’s clubs 
throughout the country to educate the public to an 
understanding of chemistry and its function in na- 
tional defense, was officially adopted on September 
12 by the division of chemical education at the semi- 
annual meeting of the American Chemical Society 
meeting in Minneapolis. 

The final session considered a non-technical syllabus 
of study courses for the women’s clubs, expressly de- 
signed “to make chemistry understood by those out- 
side it and to give that newness of vision and awak- 
ening of interest which come from a knowledge of 
what chemistry is doing and may do for us.” 

The program of popular study courses, officially 
adopted, opens with the romance of chemistry; points 
out the impossibility of naming any three things of 
importance with which chemistry is not involved; ex- 
plains that the human body is a chemical factory, 
what makes some water hard and other water soft, 
how soap is made, the use of nitrogen and potash for 
fertilizer and the importance of sufficient sources of 
supply and compares the chemical elements in cotton 
with those in silk. 
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The concluding sections of the course deal with such 
titles as: “Why do large manufacturers of explosives 
produce so wide a variety of peace products?” “Have 
explosives been a blessing or a curse to man?” 
“Classes of explosives and uses and values of each in 
war and peace” and “Which is the real goal, ‘peace 
regardless of security’ or ‘lasting peace in permanent 
security’ ?” 

According to the announcement of the American 
Chemical Society, the effort is endowed by the Chem- 
ical Foundation, headed by Mr. Francis P. Garvan, 
under provisions requiring the disbursement of any 
profits for the advancement of chemistry as a science 
and an industry in the United States. In addition, 
the foundation is also undertaking to administer any 
chemical patents resulting from researches in any 
American university under the same provisions. 

The program was reported to the Division of Chem- 
ical Education by Dr. Harrison Hale, of the Univer- 
sity of Arkansas, and after it was officially authorized 
Professor John N. Swan, of the University of Mis- 
sissippi, and M. B. McGill, of the Lakewood (Ohio) 
High School, were elected by the division to supervise 
other educational activities. 


PUBLIC EDUCATION AT BROOKLYN 
BOTANIC GARDEN 

THE July issue of the Brooklyn Botanic Garden 
Record (Vol. XVIII, No. 4, pp. 189-264) is devoted 
entirely to a report on “Public Education at the 
Brooklyn Botanic Garden, 1910-1928.” A report on 
“Research at the Brooklyn Botanic Garden, 1910- 
1927,” was issued in July, 1927. The present report 
on the educational work reveals the practically un- 
limited opportunities for botanic gardens in the latter 
field; and in its development along this line the Brook- 
lyn Botanie Garden is said to be unique among the 
botanic gardens of the world. 

The educational program of the garden has been 
developed along two main lines: (1) service to the 
city, and (2) service to botanical science and educa- 
tion in the broadest sense. As regards the latter, 
designated also as “World Service,” the report says: 


But no institution can render the largest service to its 
community by remaining local or parochial in its activi- 
ties and influence. Just as the Botanic Garden owes its 
existence and maintenance in part to municipal support 
and is thereby obligated to the city, so, also, every com- 
munity is under continued indebtedness to the rest of the 
world, and should contribute in every possible way to the 
public well-being. 

The scientific and educational work of the Brooklyn 
Botanic Garden has, from the beginning, been developed 
with these fundamental considerations in mind. Some of 
the work is unique. In several directions we have had 
to blaze new trails. 
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Public response to the opportunities here offered has 
demonstrated beyond any possibility of question a great 
public need and the value of such work. If these re- 
sults shall stimulate the development of similar work in 
other centers, its success here will be enhanced many fold 
and will be doubly gratifying to the authorities of the 
Brooklyn Botanic Garden. 


Service to the city is performed in three principal 
ways: to the schools, to members of the garden and 
to the general public. The service to the schools, for 
example, is described in detail according to the follow- 
ing outline: 


a. At the Botanic Garden. 

1. Maintenance of labeled collections of living 
plants, in plantations and conservateries to 
which teachers may bring or send pupils for 
study. 

2. Teaching of school classes in 
Classrooms. 

Laboratories. 
Instructional greenhouses. 
Conservatories. 
Plantations. 

3. Lectures to pupils and teachers, illustrated by 
Motion pictures on plant life. 

Stereopticon. 
Living plants. 
4. Consultation and conferences with teachers. 
b. At the Schools. 

1. Lectures and addresses by members of the gar- 
den staff. 

2. Model lessons. 

3. Loan lectures, including lantern slides and lec- 
ture text. 

4. Supply of study material. 

5. Supply of penny packets of seeds for planting 
in school and home gardens. 

6. Children’s horticultural exhibition or fair. 

Inspection of school gardens. 
8. Temporary exhibits. 


The account of the “World Service” is set forth 
under the headings: (1) botanical publications, (2 
exchange of seeds with other botanic gardens of this 
and foreign countries, (3) bureau of information, 
(4) cooperation with national and internationa] or- 
ganizations. There are appended specimen sheets of 
lecture bulletins, directions (arranged according to 
season) for garden walks for school classes, lists of 
seed packets distributed to the school children of 
Greater New York City, syllabi of lectures to school 
classes on such subjects as tea, rubber, chocolate and 


cocoa, ete. The Brooklyn Botanic Garden on request 


will send copies of this issue to teachers and others 
who may be interested in this work. 
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VISIT OF MME. CURIE TO THE UNITED 
STATES 

Mme. Curie will arrive in this country on the Ile 
de France on October 15 to accept the second gram 
ef radium which her admirers in this country have 
purchased for her. According to a press notice she 
will make a trip to St. Lawrence University, Canton, 
N. Y., to dedicate the Hepburn Hall of Chemistry, 
before which a statue of her has been erected by 
the gift of Mrs. A. Barton Hepburn. 

The first gram of radium, which was purchased by 
American admirers of Mme. Curie, was presented to 
her when she paid a visit to this country in 1921. At 
the same time a fund was raised which provided an 
annual income of about $3,500 for Mme. Curie. This 
gram of radium has been in constant use during the 
last eight years in the Curie Institute of the Univer- 
sity of Paris. 

The income of $3,500 a year was intended for the 
private use of Mme. Curie, who had been living in 
very humble surroundings, where she was provided 
barely with the necessities of life. The endowment, 
however, had no strings on it. Free to use it as she 
wished, Mme. Curie spent nothing on herself, but de- 
voted the entire income toward the rental of a gram 
of radium for the Warsaw Cancer Hospital. Warsaw 
was her native city. 

Because Mme. Curie had thus frustrated their effort 
to make her own life more easy and comfortable, 
American women friends planned to start another 
fund to assist her. Mme. Curie, however, vetoed the 
plan. She said that she was deeply indebted for 
what this country had done for her and that she 
could not permit any further solicitation of funds 


in her behalf. 


Her wishes were respected to the extent that no 
publie appeal was made, but a small private agitation 
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was carried on and an amount sufficient to buy a 
second gram of radium for her use was raised. In 
the mean time the price of radium has fallen, partly 
because of economies that Mme. Curie has developed 
in the technique of obtaining it from radium-bearing 
minerals. 

The gram that was presented to Mme. Curie in 
1921 cost $110,000. The second gram cost $50,000. 
The canvass for this amount was carried on by Mrs. 
Robert G. Mead, Mrs. Henry Breckinridge, Mrs. 
Nicholas F. Brady and Mrs. William Brown Meloney. 

During her stay in this country Mme. Curie will 
visit the General Electric laboratory at Schenectady. 
She will go to Detroit for the celebration of the 
fiftieth anniversary of Mr. Edison’s invention of the 
incandescent light and will attend a conference on 
cancer in New York on October 31. The dedication 
of the new Hepburn Hall of Chemistry at the St. 
Lawrence University will be held in the latter part 
of October. She will leave for France on November 8. 

It is not intended to hold any public reception for 
Mme. Curie, because her health will not permit it. The 
effect of working so long with radioactive substances 
has been to make her hands extremely tender, and 
handshaking is an ordeal which she can not undergo. 
She will pass a day in Washington with the Presi- 
dent and Mrs. Hoover, both of whom are old ac- 
quaintances. 

The gram of radium which is to be presented to 
her is intended to replace the gram which she now 
rents for the Warsaw Hospital, thus releasing for 
her private use the endowment income which now pays 
the rental for the gram of radium. The first gram of 
radium was intended as an outright gift to Mme. 
Curie, but she insisted that papers be drawn making 
it the property of the Curie Institute at the Univer- 
sity of Paris. 


SCIENTIFIC NOTES AND NEWS 


Tue hundredth anniversary of the birth of August 
Kekulé was celebrated in Bonn on September 7 by the 
German Chemical Society. 

Tue honorary doctorate of the Technical Institute 
at Karlsruhe has been conferred on Mr. Hoover. 


JAPAN will join with American and other nations in 
honoring Thomas A. Edison by sending a delegation 
to this country with a message of thanks to the in- 
ventor for the incandescent lamp. The delegation 
will be made up of seventeen representatives of 
Japan’s chief electrical organizations. 


Tue American Ophthalmological Society has 
awarded the Lucien Howe medal to Dr. Theodor 
Axenfeld, of Freiburg-i-Br. 


Dr. Water LEHMANN, director of the Museum of 
Ethnology at Berlin, and Professor Konrad Theodor 
Preuss have been elected honorary members of the 
Anthropological Society of Washington. 


BRIGADIER-GENERAL LyTLE Brown has been ap- 
pointed chief of the Corps of Engineers of the 
Army. General Brown, who will be automatically 
promoted from the grade of brigadier-general to 
major-general, succeeds General Edgar Jadwin. 
Three new assistants will serve directly under him, 
one in charge of the flood control work in the lower 
Mississippi Valley, another in charge of the work on 
the tributaries to the Mississippi and a third in charge 
of the work on the Great Lakes. 
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Dr. Herpert FrirepMann, from 1923 to 1926 a 
National Research Council fellow, has been appointed 
curator of birds in the U. S. National Museum. 


J. F. T. Berurner has resigned his position with 
the U. S. Bureau of Mines, after having completed the 
compilation of the technical data on foreign potash 
deposits, to become associated with Lazote Incor- 
porated, the du Pont Experimental Station, Wilming- 
ton, Delaware. 


Dr. Stuart Graves, dean of the school of medicine 
of the University of Alabama, has been elected tem- 
porary acting state health officer of Alabama, during 
the leave of absence on account of illness granted to 
Dr. Douglas L. Cannon. He will continue his work 
at the school, but will spend a considerable part of 
his time the next few months at the capitol. Alabama 
plans to expand its present school of medicine into a 
four-year course, which will cooperate closely with 
the State Board of Health and the State Department 
of Child Welfare. 


Dr. Mito HELLMAN has resigned his position at the 
College of Dentistry, New York University, to devote 
his time to more intensive research on problems of 
odontology and development of the human face. 


ANSON Marston, dean and director of the engi- 
neering department at Iowa State College, has been 
appointed a member of the committee to survey the 
route of the proposed Nicaragua Canal. 


Dr. Ray Lyman Wizzor, Secretary of the Interior, 
will deliver the chief address at the dedication of the 
new Medical School building at the University of Vir- 
ginia on October 22. The new building was con- 
structed at a cost of more than $1,400,000. Part of it 
was occupied last spring, but now the entire five-story 
structure is in use. President Alderman will make the 
address of presentation and the building will be ac- 
cepted on behalf of the commonwealth by Governor 
Harry Flood Byrd. Greetings will be presented by 
Dr. Wilburt Cornell Davison, dean of medicine at 
Duke University. Then a statement will be made by 
Dr. James Carroll Flippin, dean of medicine at the 
university. 

Dr. JosePpH Barcrort, professor of physiology at 
the University of Cambridge, will give four lectures 
under the Edward K. Dunham Lectureship for the 
Promotion of the Medical Sciences at the Harvard 
Medical School at 5 P. M. on October 7, 9, 11 and 14. 
The general subject of the series is “Some Features 
in the Architecture of Function.” The titles of the 
separate lectures are: “Integrative Adaptation,” 
“The Constancy of the Internal Environment,” “The 
Principle of Antagonism,” “Stores of Material.” 


Tue dedication of the Wilmer Ophthalmological In- 
stitute of the Johns Hopkins University and Hospital 
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will take place on October 15 and 16 with the follow- 
ing program. On the first day: Dedication by Presi- 
dent Joseph S. Ames; Addresses by Herbert L. Sat- 
terlee, president of the William Holland Wilmer 
Foundation, and by Mrs. Henry Breckinridge. 
Official inspection of the institute; Signing of the 
Visitors’ Book; Tea; Lecture on “The Development 
of Ophthalmology in Europe,” by Hofrath Ernst 
Fuchs, of the University of Vienna. On the second 
day lecture on “Some Contributions and Phases of 
American Ophthalmology,” by Dr. George E. de 
Schweinitz, of the University of Pennsylvania; In- 
spection of the institute; Tea; Lecture on “Color 
Vision and its Anomalies,” by Sir John Herbert Par- 
sons, of the University of London. 


Dr. W. J. Barra, professor of entomology in the 
University of Arkansas, and his brother, George 
Baerg, of Wesleyan University, have returned from a 
three-months trip to Europe. They visited Germany, 
Czechoslovakia, Austria and Russia. In the latter 
they spent some time in Leningrad, Moscow, and in 
rural districts of the republics of Ukraine and Crimea. 


Dr.-Hivgomi Tuas, of Tohoku Imperial University, 
Sendai, Japan, is expected to arrive at the Wistar 
Institute during the present month. He will carry on 
his neurological research under the direction of Dr. 
George E. Coghill. Dr. Tuge will be laboratory guest 
of the Wistar Institute for the confing two years. 


Dr. H. S. Reep, professor of plant pathology in the 
Citrus Station of the University of California, has 
leave of absence beginning on February 1, 1930, dur- 
ing which he plans to visit the citrus districts of the 
Mediterranean district to acquire familiarity with cui- 
tural practices and with problems arising where trees 
have been cultivated over a long period of years. At 
the University of Geneva, he will work with Professor 
Robert Chodat on the dynamics of the growth process, 
and will give a series of lectures there. He plans to 
visit the Agricultural College of Holland at Wagen- 
ingen and may lecture there. 


Proressor A. L. Krorser, chairman of the depart- 
ment of anthropology at the University of California, 
has returned from a nine weeks’ stay in northwest 
Arizona, where he took part in the first anthropolog- 
ical summer school sponsored by the John D. Rocke- 
feller, Jr., anthropological field station which will 
soon be established at Santa Fé, New Mexico. Mr. 
Rockefeller has set aside $200,000 for the erection of 
an anthropological field laboratory which will serve 
the same purpose in ethnology, or the study of man 
and his culture, as do such laboratories as that at 
Woods Hole, Massachusetts, and the California 
Scripps Institution of Oceanography at La Jolla. It 
will be an open house for the use of ethnologists from 
all parts of the world. It is hoped that the station 
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will sponsor summer courses for graduate students 
every year as it did this year. 


Huron H. Smits, botanist at the Milwaukee Mu- 
seum, will spend three months on the Oneida Indian 
reservation near Green Bay, Wisconsin, studying the 
aboriginal uses of plants. This is the sixth and last 
study to be made of the six Wisconsin Indian tribes, 
Menominee, Chippewa, Fox, Pottawatomi, Winnebago 


and Oneida. 


In honor of Professor Robert W. Hegner, professor 
in the Johns Hopkins University, Baltimore, who has 
been visiting in Japan, a lecture and meeting, pro- 
posed by some of his Japanese friends, including Drs. 
S. Gto, H. Hayashi, T. Kitajima and M. Nagayo, were 
held recently in the Tokyo Imperial University. 


Dr. Grorce Pacer THompson, professor of natural 
philosophy in the University of Aberdeen, is George 
F. Baker non-resident lecturer in chemistry at Cornell 
University. 

ProFessOR EMANUEL Fritz, of the University of 
California, is exchange professor in the department 
of forestry of Cornell University, taking the place of 
Professor A. B. Recknagel, who will fill for the year 
Professor Fritz’s place at California. 


Dr. Ernst Pick, professor of pharmacology of the 
University of Vienna, will deliver the first Harvey 
Society lecture at the New York Academy of Medi- 
cine on Thursday evening, October 3, 1929. His sub- 
ject will be “The Regulation of Water Metabolism.” 


THE annual report of the British Science Guild an- 
nounces that the Norman Lockyer Lecture for 1929 
will be given on November 19 by Sir Walter Fletcher, 
whose subject will be “Certain Aspects of Medical 
Research and their Applications.” 


Dr. WattTzrR LEHMANN, professor of American eth- 
nology at Berlin, recently gave a series of lectures at 
the University of Buenos Aires on old Mexican re- 
ligions. 

THE seventy-fourth annual International Exhibi- 
tion of the Royal Photographic Society is being held 
at the society’s house from September 14 to Octo- 
ber 12. 


_ THe Sixth International Conference on Psycho- 
technics, which it was planned to hold in Barcelona, 
Spain, from September 25 to 29, has been postponed 
until April, 1930. 

In cooperation with the newly organized Pacific In- 
stitute of Tropical Medicine of the University of Cali- 
fornia Medical School, the department of pharmacol- 
ogy is starting an investigation of the use of organic 
arsenicals for the control of amebic dysentery under 
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the direction of Dr. C. D. Leake, head of the depart- 
ment of pharmacology, in consultation with Dr. A. C. 
Reed, professor of tropical medicine. The experi- 
mental work will be done by Dr. H. H. Anderson, re- 
search fellow in pharmacology. 


Dr. H. V. Arny, chairman of the committee on 
colored glass containers of the American Pharma- 
ceutical Association and professor of chemistry at 
the college of pharmacy of Columbia University, 
announces the completion of a $2,000 fund creating 
a two-year fellowship designed for the study of the 
deterioration of chemicals and pharmaceuticals under 
the influence of light. Mr. Abraham Steinberg, Sea- 
bury Prize Scholar of Columbia University College 
of Pharmacy, has been appointed fellow. 


Aw Associated Press dispatch reports that the Pan- 
American Institute of Geography and History has 
appointed committees to fix assessments and take care 
of other details of the institute which was founded 
on September 17. Delegates of nearly all countries 
of North and South America were present at the 
founding. Mr. William Bowie, delegate from the 
United States, offered the assistance of the National 
Geographic Society in the work of the institute. 


Puans for the new psychiatric hospital to be built 
by New York City on the block bounded by the East 
River, First Avenue, Twenty-ninth and Thirtieth 
Streets have been completed and work will be started 
immediately according to an announcement made by 
Commissioner of Hospitals William Schroeder, Jr. 
The new hospital will cost between $3,500,000 and 
$4,000,000, and will replace the old psychopathic 
wards of Bellevue Hospital. It is expected that the 
building will be opened for use within two years. 


ANNOUNCEMENT of plans for the annual award of 
the Francis J. Clamer medal, in recognition of the 
most distinguished achievement in the field of metal- 
lurgy, was made by the National Association of 
German-American Technologists at its forty-fifth an- 
nual meeting recently held in Philadelphia. The 
medal is provided from an endowment of $1,000 estab- 
lished by the founder of the Ajax Metal Company 
for the purpose of promoting researches into new uses 
and employments of metals. 


Unver the will of the late James B. Ford, the 
New York Botanical Garden receives an unconditional 
legacy of $25,000. Mr. Ford was a life member and 
a patron of the garden for several years. Another 
legacy of $10,000 was received under the will of the 
late Miss Mary Ann Dill. Miss Dill was one of the 
first annual members of the garden, her membership 
dating from 1896. 
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THE library of the school of tropical medicine of 
the University of Porto Rico under the auspices of 
Columbia University has been presented with the 
twenty-four volume set of Saccardo’s “Sylloge Fun- 
gorum,” a notable work in Latin which contains the 
description and classification of approximately 140,- 
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000 species. The cost of these volumes is practically 
prohibitive for most medical libraries and their gift 
to the School of Tropical Medicine by Dr. William J. 
Matheson (Matheson Encephalitis Commission), of 
Manhattan, was for the purpose of stimulating de- 
velopments in tropical mycology in Porto Rico. 


UNIVERSITY AND EDUCATIONAL NOTES 


Four new buildings, completed at a cost of more 
than $1,400,000, are ready this autumn at the Univer- 
sity of Pennsylvania. Chief among the structures is 
the Martin Maloney Memorial Medical Clinie of the 
University Hospital, which was built at a cost of $1,- 
000,000 largely through donations from the late 
Martin Maloney. The other buildings are the Ward, 
Warwick and Chestnut dormitories, which have been 
built at the southeast end of the large dormitory 
quadrangle. Their total cost was about $400,000. 


Dr. JoHN A. MILLER, of Swarthmore College, is re- 
tiring from teaching and administrative work to be- 
come research professor of astronomy. He will con- 
tinue in charge of the Sproul Observatory and will 
devote his time to a study of certain problems con- 
nected with the corona of the sun. Dr. Arnold 
Dresden, of the University of Wisconsin, succeeds Dr. 
Miller as head of the department of mathematics and 
astronomy. 

Georce Francis Bason, assistant professor in the 
department of electrical engineering at Cornell Uni- 
versity, has become head of the department of elec- 
trical engineering in the University of North Carolina. 


Dr. Rosert S. Stone has been appointed assistant 


professor of roentgenology at the University of Cali- 
fornia Medical School; Dr. Henry H. Searls has been 


promoted to associate professor of surgery; Dr. Gor- 
don E. Hein to associate professor of medicine, and 
Dr. Randolph L. MecCalla to assistant professor of 
medicine. 


Dr. Lioyp W. FisHer, of Reading, has been ap- 
pointed professor of astronomy and geology at Bates 
College to succeed Professor Frank D. Tubbs, whose 
resignation was accepted last commencement after 
twenty-two years’ service. 


Dr. Recinatp H. PeGrum, who formerly divided 
his time between the University of Buffalo, as assis- 
tant professor of geology, and the Buffalo Museum of 
Science, as curator of geology, has resigned from the 
latter institution to accept a full-time appointment at 
the university. As research associate in geology of 
the Buffalo Museum of Science, he will continue his 
geologic studies in connection with the Lake Erie 
Survey begun in 1928. 


M. FLAMANT, professor in the faculty of Clermont- 
Ferrand, has been appointed professor of general 
mathematics in the University of Strasbourg to suc- 
ceed M. Cerf. 


Dr. Victor M. Goutpscumipt, of Oslo, Norway, has 
been called to a professorship of mineralogy at the 
University of Gottingen. 


DISCUSSION 


A NEW SPECIES OF MONO-MUCOR, MUCOR 
SUFU, ON CHINESE SOYBEAN CHEESE 
Tue utilization of fermentation micro-organisms 

was known so early in China that we can trace it 

back to the Hsia Dynasty, 2000 B. C. Indeed our 
ancestors had applied these organisms to a wide range 
of uses. Many tasty foods and drinks and valuable 
medicines, the manufacturing methods of which were 
invented and improved upon by our ancestors, are 
still produced in every part of our country. From 
the scientific point of view, the old manufacturing 
methods seem to be fundamentally sound. For ex- 
ample, the regulation of temperature, the purity of 
the culture and the means of pasteurization and pres- 


ervation are conducted so skilfully that we can not 
but be impressed with the painstaking and accurate 
observations on natural phenomena in the past. The 
application of a mono-mucor in the manufacture of 
“sufu” is such an example. 

“Sufu” or “tosufu” is a well-known dish in the 
Chinese dietary. It is made from soybeans and is 
sold everywhere in groceries. The method of manu- 
facture is handed down from generation to gen- 
eration. At first soybeans of selected quality are 
cleaned with water and ground in a stone mill into a 
milky paste, which is then heated to the boiling- 
point and filtered through linen cloth. With the ad- 
dition of a suitable quantity of brine the protein is 
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coagulated into a curd known as “tofu.” The tofu 
is pressed in wooden molds into blocks of desirable 
sizes, which are then arranged on bamboo trays and 
left in the fermentation chamber for about a month. 
The manufacture of sufu begins in December and 
ends in February. The average temperature of the 
fermentation chamber is found to be 14° C. After 
this treatment these blocks are transferred to large 
earthenware barrels, each having a volume of seven 
hectoliters. Then salt and Shoushing wine are added 
one after the other to the blocks, mainly for the 
purpose of preservation. The barrels are finally 
closed, covered with wooden plates and left unopened 
for about three months. After this procedure the 
blocks, having acquired a peculiar flavor, are ready 
for sale. The products seen on the market are 
usually red or white blocks 2 to 4 em square and 
1 to 2 em in thickness. The white ones are untreated, 
while the red ones are colored with .“hung chu,” which 
is derived from the culture of another mold, Monascus 
purpureus, on rice.* 

Sufu is manufactured in large quantities in the 
region of Shoushing in Chekiang Province and Soo- 
chow, Wushih, and Changchow in Kiangsu Province. 
The native manufacturers know how but not why 
such flavored sufu is produced. They believe that 
the fermentation is controlled by one of the gods, to 
whom they make prayers for its success. 

Early in my research on sufu I found in the fer- 
mentation chamber of a factory in Shoushing gray 
mycelium about 2 em in height covering the whole 
surface of the blocks. As I deemed this mycelium 
to be valuable for scientific research, I made a culture 
of it on the spot and brought the culture back to 
Nanking. The mold which produces this mycelium 
was isolated. It appears to be an undescribed spe- 
cies of Mucor for which the name Mucor sufu is pro- 
posed. 

The mycelium produced by the mold is white at 
first but later becomes grayish yellow, the culture 
media being soybean-agar, koji-agar and tofu. There 
are no septa in the hyphae. Single aerial hyphae 
with spherical sporangia are developed from the 
mycelium. The sporangium when old is grayish- 
yellow in color and on its surface has neeedle-shaped 
The columella is also 
The diameter of the sporangium is 14.6lp 
to 28.42u, and that of the columella is 8.12y to 12.08n. 
The sporangiospores are elliptical in shape with 


. smooth surfaces and have a dimension of 4.9u—12.58y 
x 3.24u-8.0u. Soybean is a good medium for the 


1 For an account of experiments by Margaret B. Church 
on the production of this red coloring matter, see Journal 
of Industrial and Engineering Chemistry, 12: 45-46, 
January, 1920. 
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culture of the mold. On bread or boiled rice the 
mold develops very imperfectly. For sucrose, glu- 
cose, fructose, maltose, mannose, lactose, galatose, 
raffinose, arabinose and xylose it has no fermentation 
power. It does not liquefy gelatin culture media but 
causes soybean juice to be slightly acidified and co- 
agulated. On observing under a microscope a cross- 
section of sufu made from the pure culture of the 
mold on tufu, one can see that the mycelium of the 
mold has penetrated the sufu to the center. The 
optimum temperature for the growth of the mold is 
29° C. The mold does not produce rhizoids. It is a 
mono-mucor. 

From the observations recorded above I conclude 
that the transformation of tofu into sufu is due to 
the growth of this Mucor. It is also interesting to 
note that the mono-mucor on sufu manufactured in 
Shoushing in Chekiang Province and that in Soochow, 
Wushih, and Changchow in Kiangsu Province is all 
of the same species. In ancient times traveling was 
handicapped by lack of railway connections between 
Chekiang and Kiangsu, nearly three hundred miles 
apart. It is remarkable that the mold on sufu manu- 
factured in these two provinces should be of the same 
species, a coincidence of historical as well as bio- 
logical importance. 

N@ansHou Wal 

NATIONAL HYGIENIC LABORATORY, CHINA 


CONCERNING HETEROTHALLISM IN PUC- 
CINIA GRAMINIS 

In 1927, J. H. Craigie! published evidence of 
heterothallism in Puccinia helianthi, and in 1928? ex- 
tended the work to other rusts, including Puccinia 
graminis. He reported that, in the haploid genera- 
tion, isolated mycelia produced pyenia but, in the 
great majority of cases, no aeciospores. If two 
mycelia coalesced or if pyeniospores of one infection 
became mixed with pyeniospores of another, approxi- 
mately 50 per cent. of the combinations resulted in 
the production of aeciospores. This led him strongly 
to the belief that haploid mycelia and pycnia are 
either (+) or (—) and that the diploid generation is 
initiated when (+) and (—) meet. 

A cytological study of infections of Puccinia 
graminis on the European barberry adds weight to 
this hypothesis. An isolated infection consists of 
haploid mycelium and pyenia. Abundant pyenio- 
spores are formed and the drop of pyenial exudate 
on the upper surface of the leaf is maintained for five 
or six weeks or even longer. Structures resembling 
aecia form at the normal time and place, but they 

1‘*Pisecovery of the Function of the Pyenia of the 
Rust Fungi,’’ Nature, 120: 116-117 and 765-767. 1927. 


2‘*On the Occurrence of Pyenia and Aecia in the 
Rust Fungi,’’ Phytopathology, 18: 1005-1015. 1928. 
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consist of haploid mycelium only. They grow and 
undergo the first differentiation into an outer half of 
large, rounded empty cells and an inner half of small, 
dense living cells. Ordinarily no spores are produced, 
and after further expansion the whole structure dies. 

After pyeniospores of different infections have been 
mixed, a study of the pyenia reveals the presence of 
binucleate cells in the upper part of the wall of the 
pyenium near the base of the paraphyses. Leading 
downwards from this area are hyphae whose cells con- 
tain either two or three nuclei, and sometimes more. 
Binucleate cells can be found also at the base of the 
pycnium. In the area between the pyenium and a 
young aecium, there is a mixture of many haploid 
and a few diploid hyphae. 

The aecium begins as a loose tangle of hyphae, 
predominantly uninucleate, but usually including a 
few binucleate cells. In later stages binucleate cells 
are regularly present, scattered here and there in the 
haploid mass. As the time of aeciospore formation 
approaches, the centrally located diploid cells enlarge, 
often becoming multinucleate as they look outwards 
towards the lower surface of the leaf. These become 
the basal cells of the spore chains, which, when fully 
organized, consist of regularly binucleate cells. In 
older infections where successive aecia are forming, 
diploid hyphae can be found between the older and 
the younger aecia. As soon as aeciospore formation 
begins, the formation of pyeniospores is checked and 
the pyenial exudate dries. 

A more detailed study is in progress. 

F. AuLEn 

BUREAU OF PLANT INDUSTRY, 

U. 8. DEPARTMENT OF AGRICULTURE, 
COOPERATING WITH THE 
COLLEGE OF AGRICULTURE, 
BERKELEY, CALIFORNIA 


A USE OF JOURNALS BY RESEARCH MEN 


A portion of the article by Dr. B. R. Andrews on 
“Budget Needs of College Teachers,” in Sciences, No. 
1802, page 20, recalls a method which contributes to 
the more efficient use of journals by research men. 
The writer has seen this system used in two differ- 
ent institutions with very satisfactory results, and 
its general adoption might be a temporary means 
of somewhat relieving the situation described by 
Andrews. 

The method mentioned attempts to bring to each 
research man (and teacher) all the journals in which 
he is interested very soon after they reach the insti- 
tutional library, and give him opportunity to read 
the articles of most immediate interest and list others 
for early reading. 

Each man, including graduate students, in a col- 
lege or in a department, if large, lists the journals 
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which he wishes to read in the order of his preference 
for them. These lists are compiled by a member of 
the library staff or by the secretary of the department, 
A library helper visits the desks of all men wishing 
any of the journals at regular intervals, perhaps twice 
a week. As each journal is received by the library, 
it is taken by the helper on his next trip to the desk 
of the man most interested. As the helper makes the 
regular rounds, he collects all the journals which were 
distributed on his previous visit, and redistributes 
them, leaving each journal on the desk of the man 
whose name is next on the list for that particular 
journal. It takes a helper four to five hours a week 
to distribute the journals, from two or three to fifteen 
per man, to thirty-five men twice a week. 

The fact that 2 research man has the journals in 
which he is most interested, or as many of them as 
are taken by the institutional library, coming to his 
desk and remaining for a limited time is an oppor- 
tunity and a stimulus to keep abreast of the develop- 
ments in his particular field. 

J. L. Sr. Jonn 

STaTE COLLEGE OF WASHINGTON 


FUNCTIONS OF REVIEW JOURNALS 


THERE has recently come to hand from an enter- 
prising German publishing house a prospectus of 
various medical review journals or “Referatenblatter” 
(Zentralblatter, Zeitschriften, Berichte, Jahresbe- 
richte). These journals are excellent for the purposes 
for which they were originally intended—several 
Berichte I should not like to do without. They enable 
one to read more discriminately; but that they might 
be considered short-cuts or “royal roads to learning” 
had not occurred to me. Hence my surprise on read- 
ing on page 4 of the prospectus referred to the fol- 
lowing paragraph: 

. . . Die Zentralblitter sollen den Bezug der ausliind- 
ischen Litteratur, wenigstens fiir die deutschen Leser, 
iiberfliissig machen, und es wird besonders darauf gesehen 
werden, dass die wichtigen auslandischen Arbeiten so aus- 
fiirlich referiert werden, dass ein Einblick in das Original 
im allgemeinen entbehrlich erscheint, 


One wonders whether biological literature is not 
thus behaving like the legendary dragon-fly that 
swallowed itself, beginning at the abdomen. Can one 
afford to ignore the basic journals, including the 
German ones, or shall we discount the statement of 
the prospectus as an overenthusiastic expression of 
nationalism? To my notion there is no danger to 
the substantial biological literature, for after all a 
review is a review, a Referat a Referat. One can not 
afford to get one’s information second hand in any 
field of research; hence the value of review journals 
will always be limited. 
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The aims of Biological Abstracts are more praise- 
worthy in this respect, I think. These are, as I under- 
stand them, to enable the reader to read more, not 
less; to enable him to read more widely by furnishing 
titles and references and to read more discriminatingly 
by adding a brief statement of scope of work covered 
and conclusions drawn, and to give such indexes as 
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to provide a dependable orienting mechanism. More 
lengthy “Berichte” will continue to fit into the scheme, 
especially in helping one keep in touch with related 
fields (Grenzgebiete) and other fields in which one 
happens to be an interested amateur. 


Cart G. Hartman 


CARNEGIE INSTITUTION, 
BALTIMORE 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


NEW TECHNIQUE FOR COLLECTING 
INTESTINAL ROUNDWORMS! 

THE isolation of small roundworms from the intes- 
tinal contents of host animals is recognized as a diffi- 
cult and tedious task. As the intestine loses the body 
heat, the mucous secretions from the intestinal glands 
pour into the spaces between the villi and soon all 
other material in the lumen of the intestine becomes 
imbedded in viscid, opaque mucus, which not only ob- 
secures any small nematodes present, but renders their 
isolation difficult. Experimental studies on the larvae 
of asecarids and closely related forms which do not 
become attached securely to the intestinal mucosa have 
led to the plan of keeping the host animals off feed 
before autopsy, of prompt removal of intestinal con- 
tents and of the use of mucus solvents. But in spite 
of these precautions, the isolation of the larvae has 
been a slow, laborious process. 

During the past year while working with larvae of 
the large roundworm (Ascaridia lineata) of chickens 
some new features were added to the technique which 
so greatly facilitate the removal and isolation of the 
young worms that it seems desirable to make a record 
of them. By the new method the experimental birds 
are kept off feed over night, or for six hours prior to 
autopsy, to decrease the volume of intestinal contents. 
After the bird is decapitated, the small intestine (hab- 
itat of the nematodes) is quickly removed, stripped of 
its mesenteries and other appendages and divided into 
portions approximately a foot in length. Each por- 
tion is then flushed with hot water under pressure, to 
remove the contents before the intestinal glands be- 
come active. In flushing, one end of the intestine is 
held over the flushing cone (Fig. 1, a) and the other 
end inserted into an Erlenmeyer flask. The amount 
and pressure of the hot water admitted into the intes- 
tine are such as to distend but not rupture the walls 
of the intestine. This enlarges the spaces between the 
villi, and thus permits free hydraulic action on all the 
intestinal contents. These contents from each bird 
are placed in a glass jar and preserved in 4 per cent. 


formol. To remove the worms the material is de- 


1 Contribution No. 115 from the department of zoology, 
Agricultural Experiment Station, Kansas State Agricul- 


tural College. 


canted, stained with Jenner’s stain, poured into a 
shallow moist chamber and examined with low-power 
binoculars. The white worms, which do not readily 
take up the stain, stand out in contrast to the blue 
intestinal débris. 
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Fig. 1. Apparatus for flushing intestinal contents. a, 
flushing cone; b, portion of intestine showing dis- 
tention due to pressure of water. 

Fig. 2. Details of flushing cone, 


The question of the efficiency of this method was, of 
course, one of the first to arise. In several prelimi- 
nary trials, young worms were readily isolated from 
the flushed contents, but were not found in scrapings 
from the walls of the flushed intestines. Arrange- 
ments then were made for definite tests, and two ex- 
periments were carried out. After flushing the intes- 
tines in the usual way, they were slit open, the mucosa 
scraped, the material teased apart and examined with 
the aid of a binocular microscope. 

In the first experiment, the individual chickens were 
parasitized at the age of five weeks by the administra- 
tion, per os, of fifty embryonated eggs of the nema- 
tode. Eight weeks later a second feeding of embryo- 
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nated eggs was given and after three weeks the ex- 
periment was terminated. Examination of the flushed 
intestinal contents of the fifty-seven chickens gave 133 
nematodes, whereas in the scrapings of the intestinal 
mucosa no worms were found in any case. The tech- 
nique worked admirably with both small and larger 
worms, the range in length being from 3.2 mm to 95.2 
mm. Numbers of worms likewise caused no difficulty, 
for as few as one and as many as twenty-five worms 
were present in a chicken. Thirty-three per cent. of 
the birds were infested at autopsy. 

In the second experiment, thirty chickens were 
parasitized at the age of nine weeks by giving to each 
bird fifty embryonated eggs of the nematode. Two 
weeks later the experiment was terminated with results 
similar to those of the first experiment, viz., that from 
the flushed intestinal contents 186 worms were iso- 
lated, while in the scrapings of the mucosa of the 
same intestines not a worm was found. The per- 
centage of infested birds in this experiment was 92; 
the range of individual infestations was from one to 
thirty-three worms, and the lengths of the worms 
varied from 2.1 mm to 11.5 mm. The results of these 
experiments give evidence that the technique is highly 
efficient in the removal of roundworms from the in- 
testines of chickens. 

The temperature of the water for flushing the intes- 
tine may vary many degrees and still be effective. 
Temperatures above 60° C. and below 35° C. caused 
contractions of the muscles of the intestine and thus 
interfered with distention and free flushing. 

~ While the technique is especially valuable for small 
worms, it works equally well with larger ones, and 
should be readily adapted to studies on the various 
larval and adult nematodes, living free in the small 
intestine of birds and reptiles and of small and me- 
dium-sized mammals. Apparatus such as shown in 
Fig. 1, while desirable, is not necessary for the appli- 
eation of this technique. The flushing cone (Fig. 2) 
ean be used on any hot-water faucet to which a hose 
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couple can be attached. It was made by threading a 


small brass cone on a hose couple. 
JAMES E. ACKERT 


L. O. Nour 
Kansas Stats AGRICULTURAL COLLEGS 


PARAMECIUM BURSARIA AS A LABORA- 
TORY DEMONSTRATION OF CYCLOSIS 


THE use of Paramecium bursaria for demonstration 
of cyclosis in laboratory classes in zoology has sev- 
eral possible advantages, as compared with the cus- 
tomary use of Nitella. In the first place, it obviates 
the necessity for drawing on the plant kingdom for 
illustrative material. Furthermore, this ciliate may 
be maintained easily in laboratory cultures at any 
season of the year, and in addition it furnishes, with 
its contained Chlorella, an excellent example of 
symbiosis. 

Cyclosis is unusually rapid in this species of 
Paramecium, and is readily followed under a 4 mm 
objective. The writers have found that especiaily 
interesting preparations may be made by staining 
vitally with neutral red. Clean slides, after being 
warmed slightly over a flame to eliminate excess 
moisture, are filmed with a solution of neutral red 
(1: 1500, or more dilute) in absolute aleohol. After 
the film has dried a drop of culture material is added, 
and a cover-slip sealed in place with melted vaseline. 
Numerous small scattered globules are stained with 
neutral red, and these add to the clearness with which 
eyclosis may be observed. In addition, this method 
affords a good laboratory demonstration of the effects 
of vital dyes on a protozoon, while the neutral red 
also serves as an indicator of the pH of the inclusions. 
If the dye solution is dilute enough, the organisms 
should live for twenty-four hours or more; hence, if 
several laboratory sections are to be supplied, the 
same preparations may be used in successive labora- 


tory periods. R. F. NiGRELLI, 


UNIVERSITY COLLEGE, R. P. Han 


NEw YORK UNIVERSITY 


SPECIAL ARTICLES 


MICHIGAN PAPYRUS 620; THE INTRODUC- 
TION OF ALGEBRAIC EQUATIONS IN 
GREECE 


Tue Egyptians some two thousand years before 
the Christian era set up equations of a purely alge- 
braic type. In one type of these problems, as given 
in the Ahmes Papyrus,! an unknown number with 
some fractional part of it is set equal to a known 
number and the solution is effected by the so-called 
method of false position. In other problems? two 


1T. Eric Peet, ‘‘The Rhind Mathematical Papyrus,’’ 
Liverpool, 1923. 


2H. Schack-Schackenburg, ‘‘Der Berliner Papyrus 


6619,’’ Zeitschrift fiir Agyptische Sprache und Alter- 
tumskunde, Vol. XXXVIII (1900) and Vol, XL (1902). 


unknowns appear as the sides of a rectangle with 
known area, and their ratio being given, the two 
unknowns are determined. The brief translation of 
portions of the Moscow papyrus given by Touraefi* 
also indicate that the analogous problems which ap- 
peared in Euclid’s Data had their beginnings in 
ancient Egypt. The eagerly awaited complete trans- 


3B. Touraeff, ‘‘The Volume of the Truncated Pyra- 
mid in Egyptian Mathematies,’’ ‘‘ Ancient Egypt,’’ 
1917, pp. 100-102; L. C. Karpinski, ‘‘ An Egyptian Mathe- 
matical Papyrus in Moscow,’’ ScrENcE, 57 (1923): 528- 
529. In the article in Sctence I pointed out the impor- 
tance of the other problems to which Touraeff refers. 
L. C. K. 
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lation of the Moscow papyrus will doubtless throw 
further light on these questions. 

In Greece the geometrical version of the linear 
equation in one unknown appears in the first book 
of Euclid with the problem to construct a parallelo- 
gram (or rectangle) given the area and one side. 
This is given as the beginning of the theory of the 
application of areas and is elaborated in the sixth 
book of Euclid, as well as in Euclid’s Data, leading 
in effect to the geometrical solution of different types 
of quadratic equations in one unknown as well as to 
the construction of the pentagon. In the second book 
of Euclid the theorem on the division of a line into 
equal and unequal parts leads also, in effect, to the 
solution of a quadratic in one unknown. Notably 
by this method undoubtedly the Pythagoreans achieved 
the division of a line into extreme and mean ratio 


and the solution of the construction with ruler and 


compasses of the pentagon. 

There is, then, indeed, a great amount of algebraic 
material in Euclid, and in the works of Archimedes 
and Apollonius. Books seven to ten of Euclid’s Ele- 
ments are entirely arithmetical and algebraical, 
clothed to some extent in geometrical form. The 
work of Diophantus of Alexandria appears in the 
third century of the Christian era with an immense 
amount of strictly algebraical material, free from 
any geometrical implications. This material and the 
algebraic problems of the Greek Anthology* are so 
different from the algebraical material as found in 
the works of the classical Greek authors that the 
transition must have involved the activity of many 
Greek students of mathematics from the time of 
Archimedes to the time of Diophantus. 

The late Professor Francis W. Kelsey acquired in 
Egypt in 1921 a Greco-Egyptian papyrus which is 
confidently dated as not later than the second cen- 


tury of the Christian era. There are in this papyrus 


three algebraical problems which in their formulation, 
solution and notation mark a notable advance over 
the problems of ancient Egypt of which these prob- 
lems are the continuation. 

Writers on the history of algebra have long known 
that material of the type given by Diophantus must 
have developed in the period between that writer and 
Euclid. A series of algebraic problems in one un- 
known, or easily reducible to one unknown, is found 
in the Greek Anthology. These problems were largely 
preserved in the writings of the grammarian Metro- 
dorus, who flourished five centuries after the beginning 
of the Christian era. Several of these problems relate 
to the distribution of apples and nuts, leading to first 


4See G. Wertheim, ‘‘Die Arithmetik und die Schrift 
iiber die Polygonalzahlen der Diophantus von Alexan- 
dria,’’ (Leipzig, 1890), Appendix III, ‘‘Die arithmet- 
ischen Epigramme der griechischen Anthologie.’’ 
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degree equations. Thus, the twelfth problem® leads 
to the equation 
x 
x 


a. 


Now Plato refers to problems connected with bowls 
and apples, from which Heath® concludes that prob- 
lems of this type go back to the fifth century B. C. 
It is worthy of note that in the commentary on the 
Charmides discussing the Greek logistic reference is 
made to the Egyptian method of multiplication. 
Elsewhere Plato’ refers to the fact that the Egyptians 
teach their children arithmetic by means of games 
such as those involving the distribution of apples. 

A system of solving a series of simultaneous linear 
equations in m unknowns is described by Iamblichus*® 
in his Commentary on the arithmetic of Nicomachus. 
This rule is called the “flower” or “bloom” of Thy- 
maridas,® an ancient Pythagorean. 

A further series of simultaneous equations is asso- 
ciated with the name of Heron.?° These involve the 
perimeter and areas of rectangles and further rational 
right triangles in which the sum of the area and the 
perimeter is given. So far as the rectangles are con- 
cerned it is interesting to note that here again we 
have ancient Egyptian problems of a similar nature, 
as noted above. These problems also are not dated 
and it is on internal evidence that Heath concludes 
that the original formulation falls in the period be- 
tween Euclid and Diophantus. 

The Greek symbol for the unknown quantity which 
is used in the Michigan papyrus appears also in 
manuscripts of Diophantus. Concerning this symbol 
there has been much speculation.12 Heath has made 
the suggestion that “this is the contraction for the 
two initial letters of dp:Ouds and that Diophantus 
may not have made the contraction himself.” This 
agrees with the symbol as found and used in the 
Michigan papyrus, although it must be said that here 
the symbol seems to be'used not simply as a “tachy- 
graphic abbreviation” but somewhat as an algebraic 
symbol like our 

The Greek text is to appear shortly in Classical 
Philology. 

5G. Wertheim, ‘‘Die Arithmetik und die Schrift tber 
die Polygonalzahlen der Diophantus von Alexandria,’’ 
Leipzig, 1890, p. 334. 

6‘‘A History of Greek Mathematics,’’ Oxford, 1921, 
Vol. I, p. 14; Vol. II, p. 442. 

7 Laws 819 A-C. 

8 Iamblichus, In Nicomachum, p. 62. 18. 

9 See Heath, ‘‘ History,’’ Vol. I, pp. 94-96. 

10 Heiberg and Zeuthen, Bibliotheca Mathematica, 
VIII 3, 1907-1908, pp. 118-134. 

11 ‘* History,’’ Vol. II, p. 447. 

12 Heath, ‘‘Diophantus of Alexandria,’’ second edi- 
tion (Cambridge, 1910), pp. 32-37. 


138 See also Cajori, ‘‘A History of Mathematical Nota- 
tions’? (Chicago, 1928), Vol. I, pp. 71-72. 
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The papyrus is a roughly rectangular piece, about 
210 mm broad and 125 mm from top to bottom in 
its greatest dimensions, The top margin is preserved, 
and some fifteen lines of the text and accompanying 
calculations of two columns of mathematical prob- 
lems; the full breadth of the left-hand column is 
there, but only the left half of the right-hand column. 
The text itself clearly shows that each of the problems 
consisted of at least three parts, the hypothesis in 
which the conditions of the problem were stated, the 
solution, and finally the check (apodeizis), in which it 
was shown that the values derived in the solution 
would satisfy the conditions laid down in the hypoth- 
esis. After each problem there were appended the 
calculations, in ordinary Greek numerical notation, 
involved in the solution. What we have left in the 
preserved fragment includes, in Column i, the very 
end of the solution of one problem, the check com- 
plete and the calculations very nearly complete; in 
Column ii, the last two and a half lines of the solution 
of a second problem, its check and a good share of 
the calculations, followed by the hypothesis and the 
first line or two of the solution of a third. In ex- 
planation of the translation which follows attention 
should be drawn to the use of a symbol very unusual, 
perhaps unique, in the papyri, which, however, as 
stated above, appears in the manuscripts of Diophan- 
tus to stand for z, the algebraie unknown.’* In the 
form it closely resembles both the abbreviation for 
“drachma,” which occurs frequently in the Greco- 
Egyptian papyri, and the Greek numeral 6, but it can 
have neither of these significances in P. Mich. 620. It 
is supposed to be ultimately an abbreviation of the 
Greek word arithmos, “number,” and in this papyrus 
can apparently mean both “number,” “quantity,” and 
“the number,” that is, the number we are seeking, 
the unknown. The contents of the papyrus are as 
follows 

COLUMN i 

Four numbers: their swm is 9900 ; let the second exceed 
the first by one seventh of the first ; let the third exceed 
the sum of the first two by 3800, and let the fourth 
exceed the sum of the first three by 300; to find the 
numbersi6, ... To get the value of the fourth number, 
again take 150 30 times; it gwes 4500; and the 600” in 


14 Heath, ‘‘Greek Mathematics,’’ II, 456-457. 

15 The italics indicate words, numbers and phrases 
supplied to fill lacunae. In the calculations, the signs 
of addition and multiplication are supplied; the papyrus 
has the sign of equality. 

16 This is the hypothesis of the first problem, entirely 
missing from the papyrus, but quite easy to restore from 
the quotations from it made in connection with the 
check, and from comparison with the third problem. 

17In each of these cases the numeral is preceded by 
the symbol mentioned above used in the manuscripts of 
Diophantus to indicate the unknown term. Here it seems 
to mean simply ‘‘the quantity’’ and may be disregarded 
in translation. The same symbol occurs in the second 
line of the calculations, however, as the algebraic z, 
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its assigned value make 5100; this is the fourth number. 
Add the four numbers; 1050 + 1200 + 2550 + 5100 = 9900. 
Check. Since it says, ‘‘Let the second number exceed 
the first by one seventh,’’ take one seventh of the first, 
1050; it is 150; add this and 1050; this gives 1200, 
which is the second number. Again, since it says, ‘‘ Let 
the third exceed the first two by 300,’ add the first and 
second; it gwes 2250; and add the 300" of the excess; 
it gives 2550, which is the third. And since it says, 
“Let the fourth exceed the first three by 300,’"17 add 
the three; it gives 4800; and the 30017 of the excess; 
this makes 5100, which is the fourth number. 


1/7 300" 300" 9900" 
7x 8x 15x +300 30x +600" 
1050 =1200 2550 5100 
150 
COLUMN ii 


. . . Since the second number is four times the first, 
multiply 4x42; it gives 168; and add the 12 of the 
excess, which gwes 180; this is the second number. 
Check. Take one siath of the second number; it is 30; 
but add 12; it is 42, which is the first number; and 
multiply 42 by 4, which is 168; then add 12; it gives 
180, which is the second number. ; 


1/6(%) +12" 4 12" 
42 
1/3 =14* 3. 
42 168+12 =180 


Three numbers. The sum of the three is 5300. Let 
the sum of the first and second be 24 times the third, 
and let the second19 be 5 times the first. To find the 
three numbers. . . . Inasmuch as the first and the second 
are 24 times the third, therefore the sum of the three is 
25 times the third. Divide 5300 by 25 and it gives 212, 
which is the third number... . 


In the form of solution of these algebraic problems 
we have a remarkable approach to modern algebraic 
symbolism. The problems themselves are strictly 
algebraic and in conception logical continuations of 
such a problem as that of the Ahmes papyrus, “a 
quantity and its seventh, it makes nineteen.” These 
problems connect also in idea with the problems 
found in the Liber Abbaci of Leonard of Pisa (A. D. 
1202) and current in Italian arithmetics from his time 
on for centuries. 

Among the Arabs Al-Karkhi gives the following 
problem :?° 


If the first of four men receives from the second one 
dirhem he will have the double of what the second has 


18 The numerals thus marked are preceded by an abbre- 
viation which probably stands for monades, ‘‘ units.’’ 

19‘‘Let the second and third,’’ etc., from the point 
of view of the Greek, is perhaps an easier and better 
restoration. This, however, would necessitate a frac- 


tional solution, which seems to be avoided in the other 
two problems. 

20 F. Woepcke, ‘‘Extrait du Fakhri, Traité d’Algébre 
par Abou Bekr Mohammed ben Alhagan Alkarkhi’’ 
(Paris, 1853), pp. 139-141. 
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remaining; if the second receives from the third two 
dirhems, he will have triple what the third has remain- 
ing; if the third receives from the fourth three dirhems 
he will have four times as much as remains with the 
fourth; and finally if the fourth receives from the first 
four dirhems he will have five times as much as remains 
with the first. How much does each one have? 


For several centuries algebra was taught in Europe 
employing such problems. 

By this important document a noteworthy link is 
placed in the chain which connects the mathematics 
of early Egypt with Greece and with the algebra of 
the Hindus, of the Arabs and of our European pred- 
ecessors in this field. 

Louis C. KarpPINskKI, 
FRANK E. 
UNIVERSITY OF MICHIGAN 


THE DRY MATTER IN DIFFERENT LAYERS 
OF EGG ALBUMIN 


Ir a fresh hen’s egg is opened in a careful manner, 
there can be distinctly observed with the naked eye 
the three different layers of albumin: outer, middle 
and inner, as shown on the diagram. The albumin of 


CHALAZAE | SHELL 
YOLK 


OUTER LAYER 
OF ALBUMIN 


INNER LAYER 7S 


OF ALBUMIN MIDDLE_ LAYER 
OF ALBUMIN 


the egg represents the secretion of the oviductal 
glands. It is a complex mixture of organic and inor- 
ganie matter. The histology of the albumin is not 
exactly known, but the very probable theory has been 
advanced that it consists of a network of fibers con- 
taining fluids in their meshes. 

The process of formation of albumin is in an inti- 
mate relation with the yolk of the egg—to complete 
the female reproductive cell. When the yolk of the 
egg or ova leaves the ovary it has a slow revolving 
movement which is controlled by the peristaltic con- 
traction of the oviduct of the hen. In that long pas- 
sage-way the yolk of the egg gets its threefold cover- 
ing of albumin from certain portions of the oviduct. 
In the upper glandular part of the oviduct is secreted 
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the innermost layer of albumin, which is especially 
dense and forms a sort of membrane over the yolk. It 
also extends from each side of it as a twisted cord, the 
chalazae (see diagram). Later in the passage the sec- 
ond layer or fluid albumin is secreted, which lies next 
to the dense one. And finally, when the yolk is almost 
at the end of the long journey—in the area of par- 
tially formed shell—the third, watery layer of albu- 
min is formed. 

The quantity of the different layers of albumin de- 
seribed above has been studied, and the following 
table gives an illustration of the relative amounts of 
fresh albumin of all the three layers in grams and in 
percentages : 


Amount iN 12.81 1843 .97 32.21 


Amount in percentages:.. 39.8 57.2 3.0 100.0 


Their physical characteristics suggest that the water 
content is very likely to be different. 

A little experiment has been carried out in our lab- 
oratory of experimental embryology to determine 
quantitatively the dry matter content in the different 
layers of albumin. A simple method was employed 
for the determinations. The egg was broken into a 
saucer, and each layer of albumin was pipetted into 
the crucible and dried to a constant weight in Freas 
electric vacuum oven at 80° C. To prevent frothing 
of the albumin care was taken to start the vacuum 
gradually and slowly increase it up to 63.5 em (25 
inches). The table below, on five eggs as an example, 
gives the data in percentages for the content of dry 
matter in the three layers of albumin: 


Percentage of Dry Matter 


Egg 

Number Outer Middle Inner 
1 12.55 12.87 15.14 

2 11407 11.98 13.61 

3 12.13 12.96 14.66 

4 11.09 12.24 14.00 

5 11.12 12.23 15.07 
Average 11.59 12.45 14.55 


Such an experiment can be performed only with 
fresh eggs or eggs well preserved. The albumin of 
old or incubated eggs loses the distinctive physical ap- 
pearance of the three layers and does not give the 


variable results upon the analysis. 
Auexis L. ROMANOFF 
CORNELL UNIVERSITY 
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THE WEST INDIAN VOLCANOES 

PELEE, whose renewed activity is causing anxiety in 
Martinique, and Soufriére, which is showing signs of 
sympathetic eruption on the neighboring island of St. 
Vincent in the West Indies, are only two outlets in a 
complex of voleanic activity that really embraces the 
whole curving chain of islands known as the Lesser An- 
tilles. This archipelago is really a semi-submerged 
mountain chain that is still lifting itself upward from the 
ocean floor, with great submarine valleys plunging pre- 
cipitously off their sides. And wherever mountain chains 
are actively in the making, voleanoes may be expected. 

The last known eruption of any volcano in these islands, 
according to Dr. Henry S. Washington, of the geophysical 
laboratory of the Carnegie Institution of Washington, was 
the disastrous explosion of Pelée in 1902, which was ac- 
companied by a less destructive outbreak on the part of 
Soufriére of St. Vincent. In 1907 there was an ash-fall 
reported by some 20 villages in the islands, but its source 
could not be traced. It may have come from a sub- 
marine eruption. 

Submarine eruptions are probably not uncommon phe- 
nomena in the Lesser Antilles, although in the nature of 
things they can not be as accurately observed as those of 
known voleanoes. Almost a century ago, in 1837, the 
French brig Le César reported sighting a tremendous fire, 
that seemed to spread over the whole heavens; it lasted 
for four hours. The sudden tidal waves that sometimes 
visit this portion of the ocean are believed to be due at 
least in part to submarine volcanic eruptions. 

After its eruption in 1902, Pelée began to build up a 
most notable voleanic plug or spine, which rose 500 feet 
above its crater rim and emphasized the bareness of the 
summit that has given the voleano its name. ‘‘Pelée’’ 
in French means ‘‘bald.’’ After slowly squeezing up- 
ward for several years, this pinnacle of lava fell to 
pieces. Soufriére, on St. Vincent, is one of three West 
Indian voleanoes bearing the same name. This arises 
from the common circumstances that many volcanoes 
yield sulphur; in French ‘‘soufriére’’ means merely a 
place where sulphur may be found. 


A TRANS-ATLANTIC TELEPHONE CABLE 

Ear.y in the year 1932, it will probably be possible to 
talk from the United States to Europe by telephone re- 
gardless of the static and atmospheric conditions that 
interfere with trans-Atlantic radio at times. By then it 
is expected that a trans-Atlantic telephone cable will be 
in use, providing an all wire voice circuit between the two 
continents. 

Engineers at the Bell Telephone Laboratories are now 
working on the development of the cable system, which 
will conneet New York with London. Long distance lines 
will radiate from each of these cities to the other parts 
of Europe and America. It is not expected that the cable 
will replace the present radio system, but its greater re- 


liability will assure a connection at all times. It will 
also provide an additional channel so that more messages 
can be handled at once. The telephone cable will only 
handle one conversation at a time. 

Recently developed alloys of nickel, cobalt and iron 
make telephony by cable possible. This metal is known 
as ‘‘perminvar.’’ It is not used to carry the currents 
that traverse the cable, but is wrapped spirally around the 
cable as loading. A copper wire in the center is the 
actual conductor. 

With a plain copper wire, which was used_in the first 
cables, the wire and the sea outside acted as a condenser, 
even though the wire was fully insulated. Electricity is 
stored in a condenser something like water in a tank, so it 
is sluggish in its action. The condenser, which is the en- 
tire cable, must be charged before the operator at the 
other end gets a signal, while it must be discharged be- 
fore another signal can be sent. This made early cable 
transmission very slow. 

This capacity of the cable—the property that makes it 
a condenser—can be overcome by loading it. This is done 
by wrapping it with wire or tape made of metal which 
becomes magnetized by the slight currents flowing through 
the cable. For use in telegraphy, the Bell Laboratories 
developed an alloy called ‘‘permalloy,’’ which is now in 
use on several high speed cables. These cables respond 
instantly to signals from the transmitting end. 

Perminvar has a further advantage over permalloy, 
however, for it is affected the same extent by the same 
variation in current, whether in a weak current or a rela- 
tively heavy one. With telegraph cables, the current 
either flows or does not flow, and the change is from on 
to off so this property is not needed. Telephony, how- 
ever, requires a wide range of current strength, to take 
care of the modulations of the voice. With a cable loaded 
with perminvar, this is possible. 

The route of the new cable has not yet been definitely 
determined. Probably, the submarine part will be from 
Newfoundland to Ireland, a length of about 2,100 miles. 
From Newfoundland, the circuit will be carried through 
several other cable sections to Nova Scotia and thence 
over land wires to New York. From the Irish end, a 
submarine cable will carry it across the Irish Channel to 
Scotland, and then land wires will take it to London. 


THE ECONOMIC VALUE OF SKYSCRAPERS 

ON a piece of city realty, with the land worth $200 
per square foot, a 63-story building will yield the great- 
est return on the investment. With the land worth $400 
a square foot, which is more nearly the value of land in 
the Grand Central Terminal region, a 75-story building 
will pay best. The engineering difficulties of a building as 
high as 2,000 feet, or nearly 200 stories, could be overcome, 
but such a structure would not be economically feasible. 
Even a building of 131 stories would not return any net 
income. 
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Balfour, Bryce, Pasteur, Leidy, Cope, Butler, 
Burroughs, Muir, Roosevelt. With portraits. 
12mo. New and extended edition. 4th vege oo 


lil. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamental- 
ists of the years 1922-25. 12mo. 12th tnou- 
sand. $2.00 


IV. CREATIVE EDUCATION 


in School, College, University, and Museum 


Fifty years’ observation and experience in school, 
university education and the train- 


ing of biologists and geologists. “‘I rejoice that 
you have put your ripe experience into this bril- 
liant book. It is McAnprew. 
With portraits. 12mo. $2.50 
Life History of Earth and Man Series 
(1907-1928) 


1. THE ORIGIN AND EVOLUTION OF LIFE 


On the theory of action, reaction, and interaction 
of energy. Profusely illustrated. 8vo. 12th 
thousand. $4.00 


ll. THE AGE OF MAMMALS 


New and revised edition now in preparation. 


Profusely illustrated. 8vo. $6.00 
il. EVOLUTION OF MAMMALIAN MOLAR 
TEETH 


Foundation of the tritubercular theory of human 
mammalian dentition up to the year 1907 (fol- 
lowed by W. K. Gregory’s volume, “Origin and 
Evolution of the Human Dentition,”’ oe 1922). 
Profusely illustrated. 8vo. $2.75 


IV. MEN OF THE OLD STONE AGE 
Their Environment, Life, and Art 
Standard work in human archeology. Profusely 


illustrated. Thirteenth printing. Cr. 8vo. 
20th thousand. $5.00 


Princeton University Press 


V. MAN RISES TO PARNASSUS 
Intellectual and spiritual evolution of man to 


close of New Stone Age. Sequel to Vol IV. II- 
lustrated. 8vo. 3d thousand. $2.50 


Completely revised, up-to-date 
13th Edition 


MANUAL OF THE 
VERTEBRATE 
ANIMALS 


of the Northeastern United States 


By 
David Starr Jordan 


This new edition is a practical guide for every 
student of the vertebrate animals and a valuable 
handbook for every zoologist and naturalist. 


The author has had each division of the work 
carefully reviewed by recognized authorities. A 
series of drawings and diagrams has been especi- 
ally prepared to aid in the recognition of specific 
characters used in identification. 


Jordan’s manual is still the only one containing 
all the vertebrate species of the northeastern 
states including the Dakotas, North Carolina, 
and Southern Canada. For each of the 1373 
species listed is given scientific name, common 
name, detailed description, habitat, distribution, 
synonyms, and meaning of scientific name. 


Cloth, + 446 pages 
Illustrated. Price $4.00 


WORLD BOOK COMPANY 


Yonkers-on-Hudson, New York 
2126 Prairie Avenue, Chicago 


4“ 
4 
| 
j 
i 
| 


xii SCIENCE—SUPPLEMENT 


These are some of the principal conclusions drawn from 
a study that has been in progress during the last two 
years, under the direction of W. C. Clark, New York 
economist, for the American Institute of Steel Construc- 
tion. Many arguments have been advanced on both sides 
of the skyscraper question, but the institute recognized 
that the decisive one would ultimately be whether or not 
the tall building is more profitable than the low one. 

For the purposes of the study, the committee considered 
a specific site in New York near the Grand Central Ter- 
minal, on which the Lincoln Building, of 52 stories, is 
now being erected. Plans were actually drawn for eight 
separate buildings on this location, ranging from 8 to 
75 stories. These were of the setback type, required for 
high buildings by the New York zoning laws. Estimates 
of costs and incomes were made for each of these by ex- 
perienced architects, engineers, builders, building man- 
agers and rental agents. 

The eight-story building, they found, would cost 
$22,193,000 to build, and would yield but 4.22 per cent. 
on the investment, at a land value of $200 per square 
foot. The 63-story building, costing $39,100,000, would 
give a return of 10.25 per cent. For higher buildings, 
the return decreases, becoming 10.06 per cent. for a 75- 
story building. Estimates made of returns on still higher 
buildings indicated that at 131 stories the net income 
would vanish. For higher land values, however, higher 
buildings are more economical. At $400 per square foot, 
the committee found, the 75-story building would give the 
greatest return. 

From an engineering standpoint, Mr. Clark stated, 
buildings could be built up to 2,000 feet. This limit is 
imposed chiefly by the elevators, as the weight of the 
cables would become too large for greater altitudes. Also, 
he said, the normal human ear drum can not stand an 
elevator speed greater than 1,500 feet per minute. This 
speed would have to be attained for practical operation in 
a building of this size. 

_At present, the Woolworth Building in New York, 792 
feet, or 58 stories, is the world’s tallest. The Chrysler 
Building, now under construction, will reach 808 feet with 
its 63 stories. The Chicago Tower, now contemplated, 
may ascend to 880 feet, with 75 stories. 


THE CULTIVATION OF SUGAR BEETS 


Sucar beets, mangolds and other root crops whose ten- 
dency to go to seed too early is as troublesome to the 
planter as broody hens are to the poultryman who wants 
eggs have been cured of their habit by the paradoxical 
method of encouraging them in it. This has been dis- 
closed by a study of the experiments of the late William 
Bateson, director of the John Innes Horticultural Institu- 
tion and one of the world’s leading students of genetics 
and evolution. 

Sir A. D. Hall, present director, explains that the ten- 
deney of beets and similar crops to produce seed during 
the first year’s growth is an expensive waste, fcr every 
beet that does it is lost so far as sugar-making or cattle- 
feeding is concerned. This habit is called ‘‘bolting.’’ 
Sometimes five per cent. or even more of a field of beets 


will prove bolters. 


The cure consisted in exposing prospective seed beets to 
extreme temptation to bolt, and then selecting the stable 
individuals that were able to withstand the impulse as the 
progenitors of the next seed generation. Seeds from the 
commercial strain to be experimented upon were sown 
under glass in December or January and the seedlings 
were planted out about the middle of April, when another 
lot of the same seed was sown in the open. Most of the 
planted out seedlings would bolt but the few which did 
not would be stored and planted out the following season 
to produce seed. 

The results for Golden Tankard mangold are typical. 
From seed sown under glass in December, 1915, 25 plants 
were obtained, of which eight were non-bolters. Their 
seed did not bolt when sown in January, 1918, nor again 
in the next generation. Even so this seed was still not 
entirely freed from bolters, for when it was tried out 
more severely still, t.e., sown December 20, 1920, when a 
year old, it yielded 7 bolters from 737 plants. After this 
further selection three generations gave no bolters from 
January sowings, nor any naturally in the open. 

Sugar beet was not so readily freed from bolters. A 
particular strain at the outset gave 70 per cent. bolters 
under forcing, 63 in the next generation, and 71 per cent. 
in the second. In the third generation, however, no bolt- 
ers were obtained from a total of 326 plants. 


RED CLOVER 

THE definite strains of short-headed red clover blossoms 
which are becoming established are the result of the 
gradual disappearance of bumble bees in sections of the 
country which have become intensely agricultural and the 
taking over of their task by the shorter-tongued honey 
bees, according to Harry F. Dietz in a recent publication 
on ‘‘ Pollination and the Honey Bee’’ issued by the Indi- 
ana Department of Conservation. 

The long nectar tube of the red clover has heretofore 
made it practically dependent on the bumble bee for 
fertilization. Bee-keepers have looked with longing at 
the amount of potential honey available in the red clover, 
but it was impossible to breed a type of honey bee which 
had a tongue long enough to reach the treasure. With 
the bumble bees going, red clover as a seed crop seemed 
doomed. 

However, as the yield of clover seed lessened each 
year, a greater per cent. of this smaller amount 
came from the occasional shorter tubed red clover blooms 
which short-tongued insects had been able to fertilize. 
As seed from these short-corolla flowers generally pro- 
duced plants in their turn having the same kind of blos- 
soms, the tendency was to produce a type of blossom 
which the honey bee can work. Though slow at first, the 
change has been hastened and the increasing yield of 
clover seen in the vicinity of apiaries seems to indicate 
that the red clover will eventually turn all its mating 
problems over to the honey bee. 


A NEW REMEDY FOR ANEMIA 
DriED stomachs of hogs are soon to vie with livers as 
the saviors of sufferers from pernicious anemia. This 
newest anemia remedy, made from one of the few unused 
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The Life Story of 
Our Amazing Universe 


THE UNIVERSE 
AROUND US 


By Sir James Jeans 


Jules Verne’s fancy never invented anything 
more fascinating than the facts in this book. 
It opens up for you the vast mysteries of the 
universe and tells of the probings of science into 
the nature, origin, age and destined end of the 
world and all that lies about it. 


The amazing methods of the scientist-detec- 
tive are revealed, together with his truly mar- 
velous results. The author brings a difficult field 
down to the level of the layman and constructs 
a simple lens through which you can view your 
world and human life from new angles. 


At Bookstores—Illustrated $4.50 


THE MACMILLAN CO. 
NEW YORK 


Journal of the Optical Society of America 
and Review of Scientific Instruments 


Published monthly by the Optical Society of 
America in co-operation with the Association of 
Scientific Apparatus Makers of America. 


CONTENTS FOR AUGUST, 1929 


The Purkinji Phenomenon: Quantitatively Con- 
sidered, 


INSTRUMENTS 


A Cinematographic Recording Galvanometer. 
A Pressure Controlled McLeod Gauge. 


A Voltage Regulator for Gas Discharge X-ray 
Tubes. 


The Cesium-Magnesium Photocell. 
An Interferometer Using Plane-polarized Light. 
An Adjustable Mounting for Wall Galvanometers. 


Mechanical and Electrical Demonstration of Rela- 
tions Between Standing and Traveling Waves. 


Electrically Conductive Antimony Mirrors on Glass. 


Subscription $5.00 per year 
Address orders to 


F. K. RICHTMYER, Manager 


Rockefeller Hall 
Ithaca, N. Y. 


Dr. G. Gruebler’s 


Original Microscopical Stains 


d 


Physiological Preparations 


Beware of imitations 


Latest Price List sent on request 


Sole Distributors 


Akatos, Ine. 


Engineering Building 114-118 Liberty Street 
New York City 
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_ parts of hogs, has just been developed and announced by 


Drs. Cyrus C. Sturgis and Raphael Isaacs, of the Simpson 
Memorial Institute for Medical Research of the Univer- 
sity of Michigan, and Dr. Elwood A. Sharp, of the De- 
partment of Experimental Medicine of Parke, Davis and 
Co. An ounce of extract from the dried, ground stom- 
achs of hogs is as effective a remedy in pernicious anemia 
as a pound of raw liver or three ounces of the most con- 
centrated liver extract yet made. 

This is the latest step in the conquest of a disease, per- 
nicious anemia, which a few years ago was in the category 
of the unvanquished ills of mankind. In 1926 it was 
found that by feeding liver to anemia patients their red 
blood corpuscles could be increased. Liver, once the poor 
man’s meat, increased in price rapidly. Then the active 
principle in liver was extracted so that anemia patients 
could take small doses of the extract instead of eating 
large quantities of the liver itself. Now comes the new 
and cheaper source of the anti-anemia principle. 

The new extract from hog stomach is not yet commer- 
cially available. But it will be far cheaper than liver or 
the costly liver extracts on which pernicious anemia 


' patients until now have been dependent. Hogs’ stomachs 


are largely a waste product, finding only slight use in the 
production of pepsin. The dried extract is practically 
tasteless and looks something like sawdust particles. 
Beef stomach and ox stomach are sold as tripe, which 
is a familiar food to many. Hog stomach, which has a 
different structure, is ground and dried to make the new 
extract. An immediate increase in the number of red 
blood cells took place when this dried hog’s stomach was 
fed to patients suffering from pernicious anemia. The 
increase was even greater than that following liver treat- 
ment. 

The new remedy for pernicious anemia was partly in- 
spired by the work of a British scientist, Dr. W. B. 
Castle. In pernicious anemia the red blood cells fail to 
mature properly. Dr. Castle demonstrated that the stom- 
ach of normal persons secretes a substance which could 
develop a blood-maturing principle from meat. Con- 
sideration of this led the University of Michigan scien- 
tists, Drs. Cyrus C. Sturgis and Raphael Isaacs, to test 
the effect of stomach tissue itself. Working on much 
the same theory, Dr. Elwood A. Sharp, of the Depart- 
ment of Experimental Medicine, Parke, Davis and Co., 
arrived at a similar decision. The three scientists then 
developed the new remedy together. Dr. Sharp believes 
it likely that liver or liver extracts supply an essential 
substance which is easily formed from ordinary food in 
the normal stomach but which is imperfectly or scantily 
formed in the abnormal type of stomach found in the 
patient suffering from pernicious anemia. 


ITEMS 


Tue fossil skeleton of a giant hog which stood seven 
feet tall has been mounted in Morrell Hall at the Uni- 
versity of Nebraska. The fossil was dug up in Sioux 
County, Nebraska. Only two of the giants have ever 
been discovered, the other being smaller than the uni- 
versity’s specimen. The pig, scientifically termed 


Dinohyus hollandi, lived during the late Oligocene or the 
early Miocene Age, which would give him an antiquity 
of some twelve million years. 


THE discovery of ornamented pottery that belonged to 
prehistoric inhabitants of Britain, and buried near the 
pottery a small bird bone, has set an archeologist, Miss 
Dorothy M. Liddell, on the track of what sort of tools 
were used by Stone Age artisans in impressing designs 
in clay household ware. The bird joint fits neatly in the 
pattern of the pottery, she reports in the current issue 
of Antiquity. It has been supposed that irregular pieces 
of stick must have been the customary stylus used in 
decorating such pottery. Leg bones and wing bones of 
such birds as the rook, magpie, pigeon, blackbird and 
goose provided irregular joint ends capable of making a 
wide variety of the designs popular in Stone Age art, 
Miss Liddell’s investigation has demonstrated. 


In England, ultra-violet light treatment is frequently 
used in all kinds of different circumstances, and the Med- 
ical Research Council suggest that probably in many 
cases the treatment is neither necessary nor desirable. 
Dr. Helen Mackay made careful observations of the ef- 
fects of ultra-violet light on the health of some delicate 
children from the east end of London. They were given 
cod-liver oil to prevent or cure rickets, and it was noticed 
that the results of the artificial light were wholly nega- 
tive. The children receiving the light treatment showed 
no gain in weight or height, nor were they observed to 
improve in spirits. They actually had more minor ail- 
ments such as colds than the untreated children. This 
was probably due to their being kept indoors for the light 
treatment while the other children were taking exercise 
in the fresh air. 


Dr. TAMAOKI, of the pediatric department of the 
Kyushu Imperial University, has just completed a two- 
year study of over 7,000 children and has concluded that 
most children with long eyelashes are in poor health, it 
has been reported to the American Medical Association. 
The lashes of consumptive children grow twice as long 
as those of healthy children. Sickly children have longer 
and prettier lashes than those in good health. The lashes 
of healthy children will grow about an eighth of an inch 
during the first year of life, while those of children suf- 
fering from scrofula grow nearly a quarter of an inch, 
Dr. Tamaoki has found. No explanation of the cause of 
this condition has been made, nor has it been accepted 
as a definite criterion of the state of a child’s health. 


A LARGE glacier in the Caucasus has been found to 
be in retreat during recent years, thus agreeing with 
similar shrinkages observed elsewhere, notably in the 
Alps and in Alaska. This is the principal glacier of the 
north slope of Mt. Elborus, which forms the source of 
the Malka River. The expedition of the Russian State 
Hydrological Institute determined that this glacier has 
retreated 570 meters since 1889, and that during the past 
ten years its rate of shrinkage has been about 20 meters 
a year. 
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SCIENTIFIC MONTHLY 


JULY, 1929 
FISHING WITH THE CORMORANT IN 
JAPAN. Dr. E. W. 
ASPECTS OF NUTRITION AND METABO- 
LISM IN CHINA. Dr. W. H. Apo.pu. 
THE FIRST PICTURE OF AN AMERICAN 
BUTTERFLY. Dr. W. J. HOLLAnp. 
TWENTY-FIVE CENTURIES BEFORE 
CHARLES DARWIN. Tze Tuan CHEN. 
SOME UNIVERSAL PRINCIPLES OF COM- 
MUNICATION. J. MILLs. 

SYNTHETIC SEAS. T. A. Boyp. 

WEATHER HAZARDS IN AVIATION. Pnror. 
A. McADIE. 

IS EVOLUTION A CONTINUOUS OR DISCON- 
TINUOUS PROCESS? Dr. F. B. SuMNER. 

GROWTH CURVES OF INSTITUTIONS. Dr. 
F, 8. CHAPIN. 

TOOLS OF PROGRESS. Dr. R. E. Danrorru. 

THE PROGRESS OF SCIENCE: 
The Twenty-fifth Anniversary of the Carnegie 
Institution of Washington; The Earliest Mo- 
tion Pictures; The Campaign Against Con- 
sumption; Arthur S. Loevenhart. 


AUGUST, 1929 


THE FIRST YEAR OF THE CARNEGIE’S 
SEVENTH CRUISE. W. J. Perers. 

WAVE MECHANICS. Pror. C. F. Hacenow. 

STUDIES IN EXPERIMENTAL EMBRYOL- 
OGY BASED ON SEA-URCHIN EGGS. Dr. 
D. H. TENNENT. 

THE NEW FERTILIZERS. Dkr. W. S. LAnpis. 

SCIENCE AND EDUCATION. Pror. W. D. 
TAIT. 


MAN AND HIS CLIMATIC ENVIRONMENT 


IN THE TROPICS. Pror, R. DeC. Warp. 


FACILITIES IN BRAZIL, ARGENTINA, 
CHILE AND PERU FOR BOTANICAL IN- 
VESTIGATION AND TRAVEL. Tue Late 
Pror. J. W. HARSHBERGER. 


HYPNOTISM IN SCIENTIFIC PERSPECTIVE. 
Pror. C. L. 


A PHARMACOLOGICAL APPRECIATION OF 
REFERENCES TO ALCOHOL IN THE 
HEBREW BIBLE. Dkr, D. I. Macur. 


ON SOME PHASES OF PREVENTIVE ENTO- 
MOLOGY. Pror. H. S. Smiru. 


THE PROGRESS OF SCIENCE: 
The British Association in South Africa; 
Further Progress in Crystal Analysis; Colum- 
bia University and the Elgin Botanical 
Gardens. 


SEPTEMBER, 1929 


ARCHEOLOGICAL EVIDENCES OF THE AN- 
TIQUITY OF DISEASE IN SOUTH 
AMERICA. Pror. R. L. Moonie. 

NEW DATA ON THE ORIGIN AND SPREAD 
OF THE DOLLAR MARK. Pror. F. Casori. 

JOHANNES EVANGELISTA PURKINJE. Dr. 
V. ROBINSON. 

SPACE, TIME AND EINSTEIN, Dr. P. R. Hey. 

SCIENCE AS A SOURCE OF IDEAS. Dr. M. 
LUCKIESH. 

THE FOSTER CHILD. P. PopEnore. 

A HYPOTHESIS OF POPULATION GROWTH. 
Pror. E. Bowen. 

DEAD VERSUS LIVING MEN. A. H. CLARK. 

A BIOLOGICAL METHOD FOR DESTROYING 
BEDBUGS. Dr. N. T. LoRANpo. 

THE PROCESSION OF FOREIGN INSECT 
PESTS. Pror. G. W. HERRICK, 

THE DISCOVERY OF A NEW ANTHROPOID 
APE IN SOUTH AMERICA? Dr. F. M. 
ASHLEY-MONTAGUE. 

THE PROGRESS OF SCIENCE: 

The William H. Welch Medical Library and 
the Department of the History of Medicine of 
the Johns Hopkins University; The Physio- 
logical Effects of Super-sonic Waves; Effect 
of Activity and Food on Blood Constituents. 


OCTOBER, 1929 


THE SCIENCE OF ICE ENGINEERING. Pnror. 
H. T. BARNES. 

THE HOPKINS MARINE STATION OF STAN- 
FORD UNIVERSITY. Dr. W. K. FiIsHer. 

THE DEVELOPMENT OF AGRICULTURE. 
Dr. W. Hovuex. 

WHAT IS EVOLUTION? G. J. DupycHa. 

REMINISCENCES OF AN AMATEUR BOT- 
ANIST. Pror. F. T. BIoLerti. 

THE MUSEUM OF SCIENCE AND ITS RELA- 
TION TO INDUSTRY. Dr. F. C. Brown. 

FITTING THE COLLEGE TO YOUR BOY AND 
GIRL. Dr, A. E. WiaGAm. 

THE BIRTHPLACE OF MAN. Dr. G. 8. Dun- 
CAN. 

THE PEACEFUL PENETRATION OF ATOM- 
ISM. Dr. E. J. WITZEMANN. 

THE CHEMISTRY OF THE FORMATION OF 
POISONS IN PLANTS. Lirvr. R. E. Sapr- 
LER, 

STUDENT HEALTH SERVICES AND MOD- 
ERN MEDICINE. Dr. J. H. BEarp. 

THE PROGRESS OF SCIENCE. 

The Thirteenth International Physiological 
Congress at Harvard University; The Ninth 
International Congress of Psychology at Yale 
University. 


Single Copies 50 cents 


Yearly Subscription $5.00 


THE SCIENCE PRESS 


GRAND CENTRAL TERMINAL, NEW YORK CITY 
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Hygroscopicity of Fertilizers 
ACCURATELY DETERMINED 
at various temperatures 


J. Richard Adams and Albert 

R. Merz of Bureau of Chemistry 

and Soils, Washington, D. C., | 
in papers presented before the , A 
American Chemical Society, 

report an accurate procedure 

for determining hygroscopicity 

of fertilizing materials aud 
mixtures—in which a Freas 
precision water bath is used to 

insure uniformity of tempera- 

tures. 


HESE small-size, sensitive Freas Water Baths provide 
2 excellent facilities for investigating physio-chemical, 
= bacteriological and other reactions. Their temperature 
range is from a little above room heat to 50°C. The 
temperature of the bath is regulated automatically, by a 
4 very sensitive mercury expansion type thermostat acting 
a upon an electro-thermo relay of the differential linear- 
ne expansion type—providing a positive thoroughly reliable 
temperature control which maintains desired temperatures 
accurate within +0.01°C for indefinitely long periods of 
time without care or attention. They are electrically 
heated, and furnished as a complete unit ready for ser- 
vice. Our distributors, listed below, will be pleased to 
demonstrate its many desirable features. Descriptive 
literature is available upon request. 


Freas Water Bath Na. 161 
—latest table-type, sensitive 
model—for precision work 
at the lower temperature 
ranges. 


FREAS THERMO-ELECTRIC COMPANY 


1207 SOUTH GROVE STREET 
IRVINGTON, N. J. 


¥ DISTRIBUTORS OF FREAS LABORATORY OVENS AND INCUBATORS 


Himer & Amend, New York, N. Y. Fisher Scientific Company, Ltd., Montreal, Canada. FE. H. Sargent & Co., Chicago, Ill, 
Will Corporation, Rochester, N.Y. Braun-Knecht-Heimann Co., San Francisco, Calif. H.V. Grosch Co., San Juan, Porto Rico, 
Fisher Scientific Company, Pittsburgh, Pa. Denver Fire Clay Co., Denver, Colo. Kansas City Lab. Sup. Co., Kansas City, Mo, 
Doster-Northington & Co., Birmingham, Ala. Braun Corp., Los Angeles, Calif. Antiga & Company, Havana, Cuba. 
Canadian Laboratories Supplies, Ltd., Toronto 2, Canada. A. Gallenkamp & Co., Ltd., London, HZ. C. 2, England. 


Tanaka Shoji Kaishia, Ltd., Tokio, Japan. 
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Ouncer 
A Pressure Reducing Valve 


For use with cylinders of compressed gas. 
The small gauge indicates the delivery pressure 
by pounds in ounces. The large gauge tells 
the tank pressure. 


For any of the non-corrosive gases; $29.00. 
OK Ask for folder 0.8. 


22 Albany St., 
Hoke Inc. New York City 


SPLIT SECOND TIMERS 
No. 1. “ PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 
No. 3. Fifth second, 30 minute registered. Jeweled 


lever movement and chromium case. 
Price $12.85 net. 
Write for Circular 
The Sterling Stop Watch Co., Inc. 
15 East 26th Street, New York City. 


New Impression Now Ready 


The 


Foundations of Science 


By H. POINCARE 
Pp. xi+ 553. 


Containing the authorized English transla- 
tion by George Bruce Halsted of ‘‘ Science 
and Hypothesis,’’ ‘‘The Value of Science’’ 
and ‘‘Science and Method,’’ with a special 
preface by Poincaré, and an introduction 
by Josiah Royce. Price, postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 


Amazingly Accurate 


New Barometer 
Replacing 
the Mercury 
Column in 
Leading 
Scientific 
Laboratories 


..because its easier, quicker to read 
and costs so much less! 


Ordinary aneroid barometers were too inaccurate for laboratory use 
...until the improved error-proof Paulin System of weighing atmos- 
pheric pressure was perfected. Now the s/ightest atmospheric change 
registers instantly on the Paulin Barometer, to within 1-r1ooth of 
an inch! The first accurate barometer of its kind in history! 


Why 100 Leading Colleges Have Replaced 
Mercury Columns with Paulin Barometers 


Mercury columns slow up experiments...are too often broken by 

careless handling. So the largest laboratories in America and abroad 

...after assuring themselves that Paulin ac- 

FREE BOOK curacy equals that of the mercury column 

* . ...were quick to adopt this more convenient 

Origin and economical instrument. Enthusiastic 

and letters from scores of famous laboratories 

attest that the Paulin Barometer is perform- 

Development ing perfectly and much more effectively... 

of the Prominent instrument dealers will gladly 

a demonstrate this revolutionary instrument... 
Barometer” or mail coupon for full information. 

New York...Eimer & Amend, 3rd Ave. and 18th St. 


CHICAGO...Central Scientific, 460 E. Ohio St, 
Los ANGELES...Braun Corp., 363 New High St. 


American Paulin System, 


Subsidiary of General Instrument Corp 
Dept. SCg, 1220 Maple Ave., Los Angeles, California 


I'd like a free copy of the book, “Origin and Development of the 
Barometer” and proof of the Paulin Barometer’s practicability for 
accurate laboratory use. 


Name 


Address 


City _ State 


Meee 
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BIOLOGICAL 
SUPPLIES 


oF rea, 


Zoological Groups 
Embryological Slides 
Botanical Life 
Materials Histories 
Drosophila Philippine 
Cultures Land Shells 


A Good Book on Seashore Ecology. Verrill’s 
Vineyard Sound Report. $3.00. 


Catalogs will be sent on request 
Address all correspondence to 


Geo. M. Gray, Curator 
Supply Department 


Marine Biological Laboratory 
Woods Hole, Mass., U. 8. A. 


Plant Crops Wisely 
BY HIGHLY 


ACCURATE 
PRACTICAL 
SOIL TESTS 


O longer need farmers, gardeners, and florists 
send off specimens of soil for analysis. The 
LaMotte-Morgan Soil Testing Set enables anyone to 
make simple, accurate determinations of soil condi- 
tion. Not only is acidity or alkalinity (sourness or 
sweetness) determined, but the exact degree of each! 
Full instructions are included, with advice as to 
proper planting or correction of soil. Rapid, practi- 
cal tests—Compact, economical set! In use by 
schools, experimental stations, nurseries and county 
agents. 


Set, Complete ......... . $10.00 f.o.b. Baltimore 
The LaMotte Soil Handbook wane 
many valuable suggestions on prope 
plannin a! crops! Send for your 
copy t 

LaMOTTE PRODUCTS CO. 


418 Light St. Baltimore, Md. 


New 


Balance 


No. 3055 
Capacity ........... 100 grams 
Sensitivity 1 milligram 
Finest agate 
Aluminum Alloy 
Magnalium 


Case—Highly polished 5 inch 
mahogany with glass sides 
and top, drawer and sliding 


front door. 


No. 3055 


PALO COMPANY 


Apparatus for Industrial and Laboratory Use 
153 West 23rd Street New York, N. Y. 
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V Check these SHELDON FEATURES before you buy 
LABORATORY FURNITURE 


1. Sheldon table designs are the result of 30 years experience in equipping 18,000 schools, colleges 
and universities. 

2. Built by expert craftsmen whe have built thousands of tables for laboratory service. 

8. Construction is stronger and more durable by actual test. 

4. Furniture installed ready for use by Installation Experts assuring satisfaction. 
inspected by factory representatives. 

5. An Engineering Department at your service to develop special furniture to meet your require- 
ments. 

6. Sheldon furniture is backed by the largest factories in the industry building laboratory furni- 
ture exclusively. 


Periodically 


It will pay you to secure the Sheldon propo- 
sition before you buy. Write us your re- 
quirements. 


E.H. SHELDON & 
COMPANY 


Laboratory Furniture Specialists 
for 30 Years 


Muskegon, Michigan 


CORNING GLASS WORKS, Dept. 75 
Industrial and Laboratory Div., Corning, N. Y. 


> Hy-Speed MIXERS < 


Clamp to any tank, operate from 

light circuit, mix all kinds of li- 
uids. Also used for even temper- 

ature baths. Thousands in use. 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 
inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-S listing 57 standard- 
ized ratings, which are carried in stock. 


All Sizes 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA CO 
$37.50 up 47 W. 63rd St. New York 
“Becbro” Laboratory 
RHEOSTATS Ask for 


Becbro Laboratory Rheostats 
made of both iron enameled 
and solid wall porcelain tubes. 


The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
contact, rheostats manufac- 
tured and carried in stock by 


Iron Enameled or 
Solid Wall Porcelain 
Tube us. 

The various ty are made in several lengths of 8’’, 16’’, 
and 20”, respectively, with resistance values of from 0.25 
ohm and 25 amperes, to 30,000 ohms and current capacity 
of 0.1 ampere. 

“BECBRO” Stone Rheostats are made in the following 
types: Single, a, Universal, and Crossed Sections. 
These rheostats, with the porcelain tubular types, find their 
many uses in high frequency and radio work. 

Our Catalogue 8-20 Sent You Upon Request 


BECK BROTHERS, Makers 421, Sedgley Avenue 


Subject 
10 Capacitance, Inductance and 
Magnetic Measurements 
20 Galvanometers 
30 Keys and Switches 
40 Resistances, etc. 
48 Electrolytic Conductivity 
Measurements 


75 H-lon Equipment 
726 White Potentiometer 
755 Type K Potentiometer 
765 Students’ Potentiometer 


We Publish 47 Catalogs and Bulletins 
Write for Complete List 


LEEDS & NORTHRUP COMPANY 


4901 STENTON AVENUE PHILADELP MIA, Pa. 


LEEDS & NORTHRUP 
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No. H-1543 


For Every Laboratory 
Purpose—Select— 


Laboratory Furniture 


The great Kewaunee line is so large and so com- 
plete that in it you ean find the ideal equipment 
for teaching any laboratory subject. All the newest 
and most practical conveniences are embodied in 
Kewaunee Furniture. It is built of the choicest 
woods, scientifically designed and skillfully con- 
structed. It possesses enduring quality that as- 
sures many years of faithful service, even where 
daily use is severe, 


Use Free Engineering Service 


_ If you are now considering adding to your present 
laboratory or equipping a new laboratory, we invite 
you to use our Engineering Service. Send a rough 
sketch or blue-prints of floor plan and our engineers 
will show you how to place equipment for greatest 
utility and convenience at the least expense. During 
its 23 years’ experience, our Engineering Staff has 
discovered many ways to save expense in equipping 
laboratories. Their services are offered free of 
charge. 


Write for Kewaunee Book 


To all buyers of School 
Equipment we offer free and 
postpaid our new 458 page, 
cloth bound Kewaunee Book. 
It is the most complete book 
of the industry and pictures 
the Kewaunee Line. Shows 
Kewaunee installations and 
floor plans for laboratories; 
gives details of Kewaunee 
construction and many help- 
ful ideas on equipping a Lab- 
oratory. If you are interested 
in the planning for or pur- 
chase of Laboratory Equipment, write on letterhead 
of institution and give position. Address our factory 
at Kewaunee. 


LABORATORY FURNITURE Co. 


C. G. Campbell, Pres. & Gen. Mgr. 
115 Lincoln St., Kewaunee, Wis. 


Chicago Office: New York Office: 
14 E. Jackson Blvd. 70 Fifth Avenue 


Offices in Principal Cities 


INDUSTRIAL RESEARCH POSITION 
in 
Department of Physics, University of Michigan 


General field of research is that of vacuum tubes and 
vacuum tube circuits. Address letters stating experience 
to Director of Physics Laboratory, University of Michigan, 
Ann Arbor, Michigan. 


Huguenot 


University College 
Wellington 
University of South Africa 


Applications (from women) are invited for the 
under mentioned posts: 


1. Senior Lectureship in Botany and Micro- 
biology. 

2. Senior Lectureship in Physics. 
Applicants are requested to mention any sub- 
sidiary subjects which they can offer. 
Salary scale £400—25—£500, subject to pension 
reduction. 

. Senior Lectureship in Zoology and Physiology. 
Salary scale £400—25—£500, subject to pension 
reduction. 

4. Lectureship in Domestic Science. 
Salary scale £300—25—£400, subject to pension 
reduction. 


Duties to begin March 6, 1930. 
Applications should reach Registrar by October 1. 


WANTED. Position in Zoology or Histology 
and Embryology. Fifteen years’ experience in 
College and Medical School teaching. Address 
L. M., care of ‘‘Science,’’ 3939 Grand Central 
Terminal, New York, N. Y. 


Prepared Anatomical Material 


Having had years of experience in the preparation 
of anatomical material for the Zoology Laboratory 
of the University of Pennsylvania, am now in a posi- 
tion to supply prepared cats for muscle and nerve 
dissection and injected cats for arterial dissection. 
Also mounted cat skeletons, and sets of disarticu- 
lated cat skeletons in box—with table of contents for 
individual student assignment, such as are prepared 
and used in the University of Pennsylvania. For 
those who prefer to use the Embalmed Cats, I can 
prepare such for muscle and nerve dissection and 
injected for arterial dissection. Other anatomical 
and skeletal preparations prepared to order. Pre- 
pared sheep brains and eyes. Pig and Cat Embryos. 
Early orders are solicited for rome fall delivery. 
Reference by permission of Prof. C. BE. McClung and 
J. Percy Moore. 


H. A. WALTERS 
West Philadelphia Station, P. O. Box 4074, Penna, 


PHOTOELECTRIC CELLS 
Television—Talking Pictures—Research 


G.-M. VISITRON cells of the alkali metal 
hydride type are of highest sensitivity, low 
dark current, long life, and respond to the 
smallest changes of light intensity and color. 
Their high quality and uniform sensitivity 
make them the choice of leading engineers. 

Get technical Bulletin P-14 Free. 


G.-M. Laboratories, Inc., 1808 Grace St., Chicago, Il. 
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Dissecting Instruments in Sets 


UR dissecting instrument sets have been carefully selected and consist of instruments of proven 

quality and design, compactly arranged in cases, and are admirably adapted to work in anatomy, 
botany, biology and histology. For student use, we particularly recommend our Nos. 7064 and 7072 
in which will be found selections of instruments now being employed by the greater number of educa- 
tional institutions in elementary work in biology, botany, and general science. All instruments incor- 
porated in the sets are listed singly and may be immediately replaced from stock at any time. 
Cases are of leatherette, and in all instances are well-made and especially compact. 

We can supply, in practically all instances from stock, dissecting sets incorporating any selec- 
tion of instruments that may be desired, and would indeed be pleased to have the opportunity of sub- 
mitting quotations on the yearly requirements of university departments whose specifications with 
regard to instruments are not covered by the sets following. 


7064 7072 


7064 yi paige SET. Consisting of the following instruments in felt-lined, leatherette, one- 
old case: 
1 scalpel No. 6959, ebony handle, 38-mm edge. 
1 forceps No. 6797, fine, smooth point, 115 mm. 
1 needle No, 6842, straight, in cedar handle. 
1 needle No. 6847, bent, in cedar handle, 
1 scissors No. 7007, medium straight. 
1 celluloid rule No. 10497, 6 inches. 


10% discount in quantities of 12 to 49 sets, 
25% discount in quantities of 50 to 99 sets. 
80% discount in quantities of 100 sets, 


7072 DISSECTING SET. Consisting of the following instruments in felt-lined, leatherette, one- 
fold case: 
1 Scalpel No. 6959, ebony handle, 38-mm edge. 
1 Forceps No. 6795, blunt. 
1 Forceps No. 6792, fine curved. 
1 Scissors No. 7007, medium straight. 
2 Needle holders No. 6852, with No. 6857 needles A and C. 
1 Celluloid rule No. 10497, 6 inches. 
10% discount in quantities of 12 to 49 sets, 
25% discount in quantities of 50 to 99 sets. 
30% discount in quantities of 100 sets, 


WILL CORPORATION 


LABORATORY APPARATUS AND CHEMICALS 
CHEMICAL. BIOLOGICAL, METALLURGICAL AND CLINICAL LABORATORIES 


ROCHESTER, N.Y. 
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8 kv-a. Converter with Furnace on top. 


AJAX-NORTHRUP 
FURNACES 


are built in sizes from 1 Ounce to 1 TON 


Our customers are reporting BETTER METALS 
east from their AJAX-NORTHRUP Furnaces. 


The little 3 kv-a. which costs only $650, will 
make up to ten ounce melts of steel. It repro- 
duces the same ideal melting conditions that 
| exist in the large production sizes. 


Write for information! 


Ajax Electto Corporation 
New Jersey 


E. F. NORTHRUP, 


G. H. CLAMER, 
ay. Pres. & Tech. Adv. 


Pres. & Gen. Mgr. 
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ELECTRIC FURNACES 


The New Model 547 
Radio Set Tester 


—saves time 
—simplifies testing 
—increases sales 
ERVICE men remember the time when 
radio set testing required hours of time 
and satchels full of equipment. The Model 
537 reduced radio set testing to its utmost sim- 
plicity and made radio servicing a profitable 
business instead of a necessary evil. 
Now—Model 547—for A. C. and D. C. Re- 
ceivers meets the service testing requirements 
of radio’s latest developments, even taking into 
account the number of new tubes, sets and cir- 
cuits. Handsome in appearance, it is light, but 
rugged, convenient and complete. 
Provided with three instruments, carrying 
case, removable cover, panels and fittings of 
sturdy bakelite. 
A. C. Voltmeter—%750 /150 /16/8/4 volts. Only 
one selector switch is necessary. 
D. C. Voltmeter—high range increased to 750 
volts. Other ranges—250 /100 /50/10/5 volts. 
D. C. Milliammeter—double range 100/20 M. A. 
provides for lower readings with better scale 
characteristics. 
Tests—On A. C. sets the heater voltage and 
plate current can be read throughout the test 
while the D. C. voltmeter may be indicating 
plate bias or cathode voltage. 
Self-contained, double-sensitivity continuity 
test provided. This can also be used for mea- 
suring resistance as well as testing for open 
circuits. Grid test can be made on A. C. or 
D. C. screen grid tubes—also the ’27 tubes 
when used as a detector—without the use of 
adapters. Two sockets on the panel—UY tube 
adapters eliminated. 


WESTON ELECTRICAL INSTRUMENT CORP. 
585 Frelinghuysen Ave. Newark, N. J. 


PIONEERS 


SINCE 1888 
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FILES YOUR APPARATUS 
WELL YOUR RE-AGENTS 
AND SUPPLIES 


You can now file your laboratory supplies and apparatus in a most approved 
manner, keeping them in the best of condition, avoiding breakage and having the 
item you want right at your finger tips. The Schwartz Sectional System is to 
the laboratory what the Modern Letter File is to the Busy Office. The interior 
of the Apparatus & Instrument Unit Cabinet is adjustable for your various sized 
apparatus and instruments like the drawers in Standard Unit Chemical Cabinet, 
which accommodate containers from small vials to large bottles or cartons. 


The Apparatus and 
Instrument Unit 
Cabinet, with door 
shown open, (right) 
and the Standard Unit 
Chemical Cabinet 
(left) with sanitary 
leg base. 


Pat. Jan. 11, 1910. May 17, 1921 


Schwartz Cabinets are made to match the color of your other furniture and 
in size to suit the needs of the smallest or the largest laboratories. 


Write for Booklet ‘‘S’’ containing illustrations and Net Prices 


SCHWARTZ SECTIONAL SYSTEM 


INDIANAPOLIS, INDIANA 
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ZEISS 


PHOTOMICROGRAPHIC EQUIPMENT 
WITH 5x 7 VERTICAL CAMERA 


Convenient in operation and meeting _ 
most exacting requirements 


I. A. OUTFIT FOR TRANSPARENT OBJECTS with 400 Watt Incandescent Lamp. 


Camera with one double plate holder, sleeve for connection with 
microscope, table top with optical bench, plane 45° mirror, filter 
trough holder on rider with 2 troughs, centering lens holder on rider, 
centering lens Z 70/6, Lamp housing, one 400 Watt bulb Ito V., ad- 


justable resistance for 110 V., collector 12.5 (6) cm with iris on rider. 
Price $230.25 


B. ACCESSORIES FOR LOW MAGNIFICATIONS (as obtained with microplanars, etc.) 


Revolver with accessory collectors 100, 66, 33 for attachment to rider 
of collector 12.5 (6) cm (cannot be added later) ; Centering lens Z 40/6, 


Condenser K2o on rider, Iris diaphragm on rider. Price $47.00 
C. ADDITIONAL RECOMMENDED ACCESSORIES: 
2 extra 5x 7 double plate holders @ $11.00 ............ccc008: $22.00 
Aplanatic Focusing magnifier 6x with locknut ................ 10.00 
6 kits for 3% x4%4”" plates @ 75c 4.50 
II. FOR USE WITH VERTICAL ILLUMINATORS (for opaque objects) add: 
Collector 14 (3.5) cm with iris on inclinable rider .. sepeeeeeee 13.00 


Additional cost for a clock-feed arc lamp instead of incandescent — $56.50 for 110 V. d. c. 
or $55.00 for a. c. circuit. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 
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